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INTERNATIONAL AFFAI} 


EUROPEAN COMMUNITIES’ R&D ACTIVITIES, PLANS EXAMINED 


R&D Expenditures Since 1970 
Paris AFP SCIENCES in French 11 Oct 79 p 3 


[Text] Brussels—ZURCFORUM, the Economic Commission for Europe (EEC) weekly 
published in Brussels, is of the opinion that, since 1979, the EEC countries 
have not on the whole granted enough credit for research, 


However, expenditures for research and development in the EEC are being laid 
out at approximately the same rate as in the United States in real terms, 


or 3 percent, 


The EEC devotes 1,02 percent of its gross national product to research as 
against 1,22 percent for the United States, From 1970 to 1977, Ireland in- 
creased its allotments of credit for research by 16 percent, Italy by 8 and 
France and Germany by 5 and 6 respectively, As far as per capita research 
credits are concerned, Germany heads the list, followed by France and then 
the Netherlands, 


Support for Offshore Research 
Paris SEMAINE DE L'ENERGIE in Prench 4 Oct 79 pp 4-5 


Sopa The EEC has just presented its proposals for the financing of 197% 
first part) offshore technological research to the council, The council 
could adopt them at its coming 9 October meeting, According to the commis- 
sion proposals, the EXC should provide a total of 22,5 million UC (1 Unit 
of Account = 5,75 French francs) for altogether 24 projects of interest to 
the four "big" Buropean powers: France, Italy, the United Kingdom and the 
FRG, In terms of percentages and in comparison with last year, France has 
consolidated its lead by obtaining 47 percent of the credit allotted (uy 

2 percent), Great Britain has fallen back (23.5 percent, or down 6 percent), 
the FRG remains stable (at 10 percent) and Italy leaped forward with 29 
percent (up 13 percent), 


Included among the heavily subsidized projects are: completion of work on 
composite offshore deep-foundation structures (Wimpey, Great Britain, 1,6 














million UC), cryogenic extraction of CO. from natural gas (SNAM [National 
Gas Pipeline Company], 1,5 million UC), improvement of the secondary recovery 
system (1,7 million UC, AGIP [National Italian 0il Company]) and various 
projects dealing with the repair and/or checking of deeply laid pipelines 
(Gerth, 1,7 and 1 million UC; SNAM, 3 million UC), A second block of credits 
will be granted next Decembsr, 


Future of Offshore Financing System 


The offshore technological research aid program is probably going through 
its final stage and should, according to responsible officials, disappear 
in 2 years, 


Thus the 1980 budget, originally set at 20 million UC, will come to only 

15 as against 36 in 1978 and 50 in 1977, Working against it are the elec- 
tion of the new European Parliament (less attuned to this problem than the 
last one) and a loss of interest in it on the pari of the council and the 
commission which feel that the objective (completion of offshore technology 
research) has now been achieved, 


However, financing for this sector will not be eliminated, Reactivation of 
an old project, buried in 1973, for the subsidization of exploration opera- 
tions is at present being discussed in Brussels, 


New Directions, Programs 
Paris SEMAINE DE L'ENERCGIE in French 25 Oct 79 pp 3=5 


[Text] On Monday, 22 October, the European Research Council held its session 
in Luxembourg, It had to decide on three important issues, to wit: 


1, The Research and Development (R and D) Commission program, for which the 
commission hopes to work out a budget that will increase from 800 million 
to 1,85 billion UC, half of which is to be devoted to nuclear safety, 


2, The second thermonuclear fusion program for 1979-19863, which follows a 
first program for 1976-1980, is designed to pursue the development of the 
science of the magnetic confinement of plasmas along with the United States, 
Japan and the Soviet Union, This program consists of two parts: 


The Buropean JET (Joint Buropean Torus) program under construction at Culham 
(Great Britain), for which the EEC is to pay 200 million UC, 


The integrated program being conducted in member states as well as in Sweden 
and Switzerland, which combines all fusion activities by these countries, 
The BEC ic to participate in these programs to the extent of 200 million 

UC (total costs 745 million UC), 


3, The Joint Research Center's (CCR) second program (see report below’, 
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The balance sheet for this meeting: two minor decisions on research prograns 
for the recycling of household and industrial waste (9 million UC in 4 year 
ana the storage of and administration over nuclear waste (4% million JC 

4 yeurs), 


The general R and D program was not passed on since the ministers wished 
concentrate more on these priorities, 


The second CCR program has been conducted by France and Great Pritain, wi 
fee] that Project "Supersara" in Italy is superfluous, 


Italy appears to have linked this CCR program with the fusion program, whic! 
has therefore also been renewed, 


In short, the three main avenues of joint research are blocked, national cor 
siderations appear to have won out over research properly speaking and ‘+ 
is hard to imagine how the ministers can find a common ground between no» 
and the next council session, to be held in December 


Report on Activities of the EEC's CCR 


The EXC has just published the report on the 1977-1978 activities of it: 
CCR, The CCR, which consists of four centers located in Italy, the FRG 
and Belgium, has been operating without interruption since 1959 with the 
exception of the 4-year "freeze" brought on by the Puratom crisis (1968-\972) 


At present research involves five priorities among which are two energy 
domainss nuclear safety and new sources of energy, 


Nuclear safety is the top priority, To "r Guido Brunner's way of thinking, 
it constitutes the necessary counterpart of the national programs for tho 
construction of nuclear power plants in order to avoid accidents with serious 
consequences as well as to win public opinion over to the cause of nuclear 


energy... and of Europe, 


Also the credits allotted for this research will be doubled during the 4 
years to come, amounting to 156 million UC, The research will be chiefly 
conducted at the Istra Center (Italy) which has at its disposal an Sssor 
research reactor, The latter was to form the basis for Project Supersara 
involving a simulated power plant accident, 


In the domain of substitute sources of enerzy, the CCR can claim credit for 
a world premiere in the field of thermoprodvction of hydrogen and the reali- 
zation of the Esti project for the stucy ©! solar enerey. 


Short-Term Future of EEC Coal 


On the occasion of the 25th anniversary o! the creation of the Committee 
"Coal" Jobs on 19 October, European Mercy Commissioner Guido Brunner deli- 
vered a speech in Saarbrucken on the future roie of coal in the Buropean 
energy market, 











According to the commissioner, “jobs in the coal industry have not been as 
secure as they are today in 20 years" and coal will begin to replace oil 
products and perhaps even natural ges in 5 years at the latest, World oil 
prices and shipping terms will at that time justify the utilization of coal 
to obtain oil, gasoline and gas, In preparation for that time, the coun- 
tries of Europe have annually invested almost 6 GF [expansion unknown } in 
the coal industry, While investments in the hydrocarbons industry have 
dropped by a quarter of what they were, those of the coal industry have 
advanced by 50 percent and unsold inventories have returmed to satisfactory 
levels, 


The commissioner warned the industry against the temptation of shunting 
world market coal to the sidelines, According to him, “whoever ie in favor 
of having coal play a dominant role in supplying Europe with energy cannot 
help but have to resort to imported coal,” if only because this world coal 
market, essentially based in Poland and South Africa, is very limited (12 
percent of the coal mined) and “everyone would be well-advised to cultivate 
relations with these exporting countries as of now," 


Mr Brunner called on the coal industry to massively invest in more effective 
production techniques by taking advantage of European aid — as now planned — 
and of “the EEC's excellent credit standing in international capital markets," 


Mr Brunner felt he ought to raise the possibility of a European loan for the 
same type of energy as the Euratom loans, designed to support programs for 
the construction of nuclear power plants, 


And lastly, he reminded us that a revival of the European mines would only 
take place with the introduction of new technologies, therefore involving 
research in which Burope ought to play a leading role, In the course of 
the next 4 years 550 million francs are to be allotted by the EEC for tech- 
nological research on coal, 
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INTERNATIONAL AFFAIRS 


FRANCE, NORWAY COOPERATE IN UNDERSEA PIPELINE TECHNOLOGY 
Oslo AFTENPOSTEN in Norwegian 20 Nov 79 p 27 


LArticle by Svenn R. Helskog: "New Technology for 1000 m Depth: Frenci - 
Norwegian Drilling Ship for Deepwater Pipe Laying") 


\Text] The Norwegian drilling ship "Pelerin," which has already performed 
drilling for oil at a depth of 1000 m, can also be usd as a pipe laying 
vessel, Included in a 250-million-French-franc research program is als: 
a number of experiments in laying large-diameter o1i1 and gas pipelines at 
an ocean depth of 1000 m. It is the French Total oil Company which has 
initiated this research program, which will be concluded at the turn of 
the year in 1981/82. Included in the program also are connections and 


repairs at a depth of 1000 nm. 


As we know, it has already been shown by a number of tests that it is 
possible to lay pipelines across the Norwegian Channel. The depth here 


avout 300 m. At a dwth like this it is still possible to use conventional 
laying methods. 


"Pelerin" 


The Frenchmen's idea is now to use the drilling ship "Pelerin” as a pipe 
laying vessel. The technology which is used is called the "J-curve method" 
and consists purely and simply in the fact that the pipes are dropped dowr 
through the open “well” under the derrick. The derrick, or slide through 
which the pipe is guided down, is placed «t an oblique angle above. The 
welding together of individual iengths of pipe is performed by a newly de- 
veloped welding method based on electron beams, and it is 10 times stronger 
than conventional welding. 


The "Pelerin® is a so-called dynamically ned veesel, which is 
that it does not need anchors in order to maintair 8 I tion. Thi 
accomplished by means of the ship's many propellers fore and aft and 

both sides of the hull. 














10% rward, the lenyths of pipe are dropped out in the usual 
search results have already indicated at this time that such a 
be used even in very severe weather, and that it can be possibl« 

ali the way dow to a depth of 3000 m. 


lepth of over 300 m, problems relating to connection and 


a! with full gravity. At a depth of up to 300 m onc has 

t r so-called “hyperbaric welding,” or welding and other work 

‘ ire of 1 atm. But when the water depth becomes greater, this 
ent no longer suffices. 
Ler r Repair 


e Same research program, Total has buiit a model of a system which 
mad ich work possible at a depth of 1000 m. The system has been 

e name “Weldap." A ful)-scale experiment was conducted in Norwe- 
erritory last February st a depth of 300 m A 20-inch pipeline was 
ed twice, S3otn experiments were successful, says "Deep Sea Pipe- 
Project Leader Bruno de Sivry. 


tem consists in the fact that a “beJ1" is lowered over the 7ipe- 
two end pieces. Above the "bell" are located a workshop and a 
urea for those whv will work on the pipeline. Personnel and ma- 
are transported down to the work place by means of a submarine, 
entire operation thus takes place under a pressure of 1 atm. 


is question of repairs, the damaged section of the pipeline is 


by means of the submarine. The “bell,” which now also has a piec: 
lown with it, is lowered over the damaged section, which is cut 
The new section is lowered into place, welded, and is given a new 


rrosion coating and concrete cover. When the working "bel" is 


i, th ection of pipe is buried again. This is the safest way one 
iir a damaged pipeline, because there is always the danger of further 


4 
the pipeline must be hoisted up from the bottom in long lengths. 
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The French "Weldap" system is intended for a water depth 
of over 100 m and is included as a necessary link in the 
search for and production of oil and gas at great sea depths. 


Submarine 3. Workroom/welding shop 
Communications and living 4. Locking mechanism for pips 
area inlet 











tal has in cooperation with other French companies also developed methods 
‘or the production of oil and gas on the ocean floor, also at extremely 
yreal depths, and designed for areas where conditions are very difficult. 


So, the French can introduce a fully developed technology for both explora- 
tory drilling for oil and gas at very great depths, and for production on 
the ocean floor and transportation to land through pipelines across water 
lepths which hitherto there has been little willingness to tackle. 


As oi! operations move northward and into deeper and more difficult waters 
on the Norwegian continental shelf, we will be going to need this technolo- 
gy, which enables oilmen woth to overcome what were hitherto considered 
Significant obstacles, and to meet the safety requirements which it is 
necessary to establish and stick to. 
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INTERNATIONAL AFFAIRS 


TECHNICAL, COMMERCIAL FUTURE OF ARIANE PROGRAM 
Paris L'EXPANSION in French 9-22 Nov 79 pp 133-137 
[Article by Jacques Fontaine: "France Launches Into Space"] 


[Text] Some morning in mid-December, Alexandre Merdrignac and Jean-Pierre 
Rouzeval, operations directors of the Kourou (Guiana) Space Center, will re- 
lease the thrust of the Ariane rocket's first stage which is four times 

more powerful than the Concorde. In so doing, they will not only be launch- 
ing into space 180 tons of fuel housed in some 20 tons of advanced-technology 
machinery and electronics. They will also--if everything goes well--be 
raising the curtain on a major premiere, namely the coming to-age of a 
European space industry. 


With Ariane, the conquest of space by Europeans actually passes from the era 
of administrators and researchers into the era of managers and salesmen. In 
January 1980, a private commercial firm, Ariane-Space, will also be "placed 
in orbit" with the mission of handling regular Ariane production and sales 
and, hopefully, ensuring the product's profitability. It is believed that 
at least some 40 Arianes will be launched in the coming 10 years. 


Within the next 3 years, 8,000-10,000 persons will be employed in space- 
related activities in France. By 1985, the total volume of business done 
by space activities--50 percent launchers, 50 percent satellites--could 
amount to 5 billion francs per year in France alone. This is not as much 
as Renault, of course, but it is already more than CII [International Data- 
Processing Company |-Honeywel!-Bull. 


France's space industry is, therefore, a full-fledged industry with acknowl- 
edged markets, an industry satisfying evident needs with a highly suitable 
product. In this industrial sector replete with pitfalls for advanced- 


technology industries--nuclear, electronics, and aeronautics--and filled 
with short-lived successes and braggadocio when in a fix, France, which 
has run the whole show, is now giving itself a new chance to prove that it 


is finally able to control the most difficult factor, namely a strategy. 


By drawing a paralle! with the Airbus transport's odyssey, one can fully 
understand the Ariane story Like the Airbus program, the Ariane project 

















has succeeded in getting several Europear countries and some 60 European 
firms to work together in harmony. The French industrial participants in- 
clude inter alia, Aerospatiale, Matra, Air Liquide, and SEP (European Pro- 
pulsion Company). There is no denying that the European space effort, once 
at death's door, has since come a long way. 


After the first sputnik in October 1957 and the first commercial [communica- 
tions] satellite, the Early Bird, in April 1965, French technology placed 
its small A-1l satellite in orbit in November 1965, and thereby succeeded, 
in the wake of the Russians and Americans, in crossing the triple threshold 
of space qualification: escape velocity, guidance accuracy, and equipment 
reliability. But the performance characteristics of the Diamant rocket and 
the resources of its prime contractor, CNES (National Center for Space Stu- 
dies), were inadequate for any possible commercial a»plications. Inasmuch 
as European projects were all the rage, a multinational and two-headed space 
organization was confirmed by treaty: ELDO [European Launcher Development 
Organization] for launchers and ESRO [European Space Research Organization] 
for satellites. This dual organization began development and production of 
a large rocket pioudly christened Europa. 


No Space Independence Without a Launch Vehicle 


Europa will undoubtedly go down in history as the classical example of the 
Babelic principle applied to advanced technologies. Europa's three stages-- 
British, French, German, plus an Italian component--functioned efficiently 
separately but stubbornly refused to work together. The Europa program's 
managers were described by a participant in that program as "a cohort of 
diplomats and former generals of the army of the Indies." They had no 
technical or financial control and were primarily preoccupied with getting an 
“equitable return" for their national industries. They ultimately had no 
choice but to conclude that the program was a failure. Yet without a launch 
vehicle, there can be no possible independence in space matters. This was 
quickly realized in 1974 when the Franco-German Symphonie communications 
satellite was ready for launch buf. the Europa launch vehicle was not. The 
Americans agreed to launch Symphonie on the express condition that it must 
not be operated commercially in the international market. This was absolute 
proof of the United States’ commercial imperialism. 





By using the wreckage of the Europa rocket and the lessons learned from the 
mistakes made with that program, France was able to persuade its partners 

to approve the Ariane launcher project in July 1973. France and these part- 
ners subsequently formed a new organization, the European Space Agency (ESA). 
CNES served as Ariane's single program manager and prime contractcr with 
complete authority in all technical, financial, and planning matters. 
Aerospatiale functioned as Ariane's single industrial architect with re- 
sponsibility for not only the first two stages but also integration of all 
systems. A carefully designed plan established target dates and costs from 
the very outset and was soundly implemented with production contracts. In 
short, an organization was formed in which France, more experienced particularly 











because of its military missile programs, unquestionably was the major parti- 
cipant: 65 percent of the financing versus 20 percent by Germany, the second 
largest contributor. It was also a smoothly functioning organization becaus 
all tasks were very clearly apportioned from the outset on the basis of cap 

} 


abilities and also competitive bids, thereby eliminating any possible sub- 
sequent political haggling over equitable return. 


As was the case with the Airbus program, the Ariane program deliberately us: 
solely tried-and-true technologies, except possibly for the third stage whic 
uses liquid oxygen and liquid hydrogen as propellants, a relatively new con 
cept in Europe. Reasonable performance goals were also set for the Ariane 
rocket. Actually, however, design performance characteristics steadily inm- 
proved as development and production of the rocket progressed, something that 
is not usually the case. The program's primary objective was to produce a 
reliable and relatively inexpensive launch vehicle when and as needed. Ariane’: 
industrial philosophy can be expressed in one word, credibility. 


To continue our comparison of the Ariane and Airbus projects, it should be 
noted that in certain respects Ariane goes even further than Airbus. For 
instance, the engines of the Airbus aircraft are American, whereas the Ariane 
launcher is practically 100 percent European. Airbus Industrie, the pro- 
gram's industrial and commercial organization, is simply an economic interest 
group (GIE), whereas Ariane-Space is a regular private corporation. Lastly, 
there is a larger number of countries (11) in the Ariane program than in the 
Airbus program. 





"Space Market Growing at Very Rapid Rate" 


So today an Ariane rocket towers some 4/ meters high on its launch pad against 
the backdrop of a tropical forest. Before its very first flight, we shal! 
here endeavor to assess the imnortance of this product we are being offered, 


The prime contractor has demonstrated its management capability. The 19/73 
program called for the first launch to be conducted in July 1979 with the 
rocket becoming operational in late 1980 after four test shots. It can now 
be said that there is every chance of meeting that target date. Ariane's 
total estimated budget was 2 billion francs--nearly 4 billion francs at 
today's prices--plus an additional 20 percent for contingencies. The pro- 
gram will remain within that budget and is not even expected to expend all 
of its contingency funds. 


Ariane is being introduced at the right time. “The situation has developed 
very rapidly over the past 2 years," Jean-Gerard Roussel, CNES director for 
international and industrial affaires, told us, "and the space market is grow- 
ing at a very rapid rate." 


At the present time, that market--exclusive of military applications—-con 
Sists mainly in launching communications satellites (for voice, video, and 
soon high-speed data transmissions). Early Bird has had many continuously 


improved descendants and imitators, some of them servicing a single country 











--the United States, USSR, Canada, and Indonesia--while others, such as 
Intelsat's satellites, form an international network. Intelsat, an inter- 
national but American-dominated organization, is an extremely profitable 
business for the very good reason that transmission via satellite is much 
cheaper than via landlines. Intelsat's volume of traffic has been rising 18 
percent per year. 


The number of satellite projects is increasing throughout the world. For in- 
stance, France is developing two Telecom--high-capacity and high-speed data 
transmission oriented--satellites to be operational in 1982-1983, and the 
furopean organization of national telecommunications administrations has 
ordered five regional communications satellites (ECS) with the first due to 
be launched in 1981. These satellites constitute a ready-iwade market for the 
six first operational Ariane launch vehicles now on order. 


European programs also cover other satellite applications: earth resources 
observation (French SPOT satellite), meteorology (European Meteosat satel- 
lites), scientific research, maritime navigation, etc. The direct television 
broadcast satellite is no doubt ultimately the most promising develupment. 
Instead of connecting two points, this satellite will broadcast directly to 
the public's television receivers. Helmut Schmidt and Valery Giscard d' 
Estaing are known to have agreed in early October that France and Germany 
would build such a satellite. Present plans call solely for experimental 
and demonstration systems. The shift to commercial operation will run into 
a serious politico-juridical "muddle" in our country. But the economic and 
technical advantages of direct broadcast television are immense, especially 
for large-sized countries, and Europe will thus be in a position to offer a 
System complete with satellite and launcher. 


A market study shows that a total of 223 nonmilitary satellites are expected 
to be launched throughout the world from now until 1990, including replace- 
ment satellites (average service life of a satellite is 7 years). Consider- 
ing the captive markets--American and European--and the competitive conditions 
in all remaining markets, it is estimated that Ariane could launch from 40 

to 51 of these 223 satellites. 


Ariane is lucky. Almost all of the non-Russian satellites currently in space 
were launched by American Thor-Deltaand Atlas rockets. Ariane's capability 
of placing 1,700 kilograms into geostationary transfer orbit is comparable 

to the more powerful of the two American launchers, the Atlas. There is no 
common measure, however, between Ariane and the latest American marvel, 

the space shuttle. Above all, the shuttle is reusable, a fact that its 
promoters claim should enable it to offer an unbeatable deal in terms of 
launch fees. 


Space Shuttle Delay Opens Door to Ariane 


lt might appear, therefore, that Ariane has lost this battle before it even 
starts. There is one hitch, however: the shuttle is behind schedule. Unlike 
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Ariane, the shuttle is an extremely technologically ambitious project because 
NASA, after Project Apollo, needed a “grand design” to hold the attention of 
its personnel, crews, and public. Nevertheless, the shuttle's engines-——four 
times more powerful than the Saturn's engines--are not running smoothly, 
there are problems with the adhesiveness of the thermal protection system's 
Silica glass fiber tiles, costs keep climbing, Congress is grumbling, and 
there is no certainty that the first flight, already postponed, can take 
place in 1980. There is nothing dramatic about these problems per se, ex- 
cept for the fact thatthey do open the door wide to Ariane because the Unit 
States, counting on the shuttle, has stopped production of Atlas launchers. 


Moreover, the space shuttle formula does have its shortcomings which Arians 
salesmen have carefully catalogued. Because of the miniaturization of ele 
tronic equipment, practically no commercial satellite now exceeds Ariane's 
payload capability. Thus by a happy coincidence, Ariane currently qualifi« 
as an excellent "taxi rocket." The shuttle, on the contrary--except for 
certain heavy scientific missions like Spacelab--is condemned to serve as 

a "bus" in order to be profitable, and there is no assurance that its pas- 
sengers will readilyget on well together. Furthermore, although retriev- 
ability is an advantage, it does not apply to the shuttle system in its en- 
tirety and is not gratis. How many times can the boosters recovered at 
seabe used again? Lastly, technicians explain that because Ariane's Launch 
site is on the equator, it is better adapted to insertion into geosynchron 
orbit than the shuttle. 


Of course, all this was not foreseen back in 1973, and the Ariane project 

was not approved on the basis of such uncertain calculations. As explained 
to us by Jean-Claude Pelissolo, director of electronics and data processing 
industries in the Ministry of Industry: "At that time, Europeans considers 
Ariane to be at least an instrument of deterrence and negotiation, and at 

best a means of launching their own satellites. It was only along the way 
that we discovered it could be sold on the basis of its own capabilities and 





| 


be competitive with standard launch vehicles and even with the shuttle. Hence, 
the door now open to us is not merely a temporary situation." A lucky 

break: Ariane's promoters were seeking independence and they achieved com- 
petitiveness. 


For Ariane is indeed competitive. Striking proof of this was furnished last 
year when intelsat, without even waiting for the outcome of Ariane's first 
test shot, contracted for two Arianes ‘one firm order 2ad oneoption) instead 
of for an American rocket to launch the Intelsat 5 and 6 satellites. Launch 
fee: 25 million dollars for the first satellite and, paradoxically enough, 


more for the second when the option is taken up, as is expected. Because 
of the scheduled launch dates of these two satellites--1981 and 1982--the 
delay in the space shuttle's availabi!ity was undoubtedly a factor. Never 
theless, an Ariane launch was deem nomically feasible by an organiza 


tion in which, to say the least, tly was no prejudice in favor of Ariane. 














The launch fee of 25 million dollars, a little more than 100 million francs, 
is an “introductory” price. A more realistic price would be 150 or 175 mil- 
lion francs, “a price that would enable us to balance our budget,” explained 
Frederic d'Allest, director of launchers for CNES, but which, nevertheless, 
does not permit recoupment of research and development costs (yet isn't this 
the general rule in advanced-technology and prestige projects?). Hence the 
major problem facing the new commercial firm, Ariane-Space, is the establish- 
ment of a pricing policy that will answer the following questions: How much 
of the firm's actual costs must be recouped? What constitutes an acceptable 
dumping level? In discussing this pricing problem, Jean-Claude Pelissolo 
explained: “Actually there are three conceivable price levels. The highest 
would be the one for independence in autarky, without any exporting. The 
lowest would consist in conforming to the international reference, in other 
words to whatever the Americans decide. We shall follow an intermediate 
policy, at least initially, whereby Europeans will pay slightly more than 

the world price established for the shuttle. This is not dumping: by ex- 
porting at the marginal price, we thereby broaden the market and ultimately 
spend less for each launcher than under an autarkik policy." 


Other versions of Ariane are to be developed. The initial launcher was wise- 
ly designed so as to make it technologically easy to develop improved ver- 
sions. The currently programmed Ariane 3 version will be capable of simul- 
taneously launching two communications satellites by about 1983. A subse- 
quent version, now on paper, would be able, in some 10 years, to put a small 
shuttle-type vehicle, a sort of Apollo glider, into a low orbit. 


Commercial Battle With Shuttle 


A more suitable organization has been formed to handle these products. 
Frederic d'Allest explained: “The European Space Agency operated satisfactor- 
ily as long as the task was one of formulating and directing a development 
program. But for production and marketing, the decision-making machinery 

has to be more rapid and flexible.” Did it not take ESA 3 years to conclude 
the agreement on production of the first six operational launchers? Thus 

at this summer's Paris Air Show, formal announcement was made of the forma- 
tion of Ariane-Space, a commercial organization based on a plan followed 

1 few years ago by the French Atomic Energy Commission. Ariane-Space is 

a French corporation with capitalization of 150 million francs. It wil) 
build and mavket Ariane launchers, with ESA and CNES retaining responsibility 
for research and development of any subsequent versions. This new commer- 
cial venture has some 40 shareholders. CNES is the principal sharehoider, 
owning 34 percent of the shares. Others include industrial firms participat- 
ing in Ariane production plus a number of banks, such as Credit Lyonnais, 

BNP [National Bank of Paris], Paribas, and the Dresdner Bank. Thess will be 
risks involved.... 


In summary: by 1 January 1980, the first Ariane will have been launched, 
regular production of operational launchers will be underway, an efficient 
European management organization will be established, and work will have 
begun on production of Ariane 3. As the United States’ sole competitor, 
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Europe, unquestionably led by France, will be in a position to offer coun- 
tries of the world a complete package of space equipment and services: 
launcher, launch complex, a fine collection of satellites, ground receiving 
Stations, and technical assistance. 


What could possibly spoil this idyllic picture? First of all, Ariane must 
obviously not come to grief on its first tes* launch. We shall soon know 
whether it does or not. When we posed this question to the scientists an 
engineers we interviewed in preparation for this article, it was fascinating 
to see the gleam of old superstitutions in their eyes. As a researcher fr 
ONERA (National Office for Space Studies and Research) told us: “In thi: 
business, even if all the components and subassemblies have been tested one 
by one, there can be no dress rehearsal. The first real test is the launch 
itself.” He then reminded us that the Titan rocket which was eventually 
responsible for the success of Project Gemini, had had eight failures in i 
first 14 launches. If two of the four Arianes perform well in their test 
shots, that will not be considered a failure. Three satisfactory launches 
out of four will be considered a success. Nevertheless, it would be psy- 
chologically better not to begin with a "flop." 


! 





After these test shots will come the commercial battle, but sot with the 
Old Atlas Centaur roc,et, definitely surpassed by Ariane not in performance 
but in cost. Aria.e‘’s battle will be with the space shuttle 


In the long run, the shuttle's capabilities will no doubt enable it to mon 
polize such major futuristic applications as space exploration, processing 
of materials in weightlessnes, and solar power satellites. In the shorter 
run--he who can do more can do less--the shuttle's capabilities will undo 
edly enable it, at a price, to bar Ariane from all noncaptive markets. Wi! 


liam Dean, vice president of Lockheed International, the shuttle'’s prime 
contractor, described it to us in glowing term [he shuttle will be th 
DC-3 of space! It can do everything. There will be no need for iythin 
more for the foreseeable future.” He conceded, wever, that “for 1] 
payloads” Ariane could offer “some sort of competition.” 


Small but Significant Share 


Actually, everything will depend on what strategy the United States follo 
The prices Ariane can offer are reasonabie. The Americans can beat those 
prices but, from what we know today about their launcher, there is no as 


surance at all that they can do so and get of! scot free. [ft is not Lik 

the U.S. Congress to subsidize without security an industry in the process 
of becoming standardized, unless that indus! lemonstrates its competitive 
ness. Furthermore, this would give Europ pportunity to assert it 


self politically throughout the world. 


What will most likely happen is that after ears there will be 
facto sharing of the world market, leavine \rian emall but enificant 
share of probably 20 to 25 percent. A situation similar to the Airbus, 


as I indicated earlier. 











in the meantime, CNES has already started a program designed to cut Ariane 
production costs systematically. Ariane 3's cost/payload will reportedly be 
15 percent less than the current version. There's no doubt about it, our 
technological and engineering “highbrows™ will long remember the lessons 
learned from the Concorde's mishaps. 
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INTERNATIONAL AFFAIRS 


COMPETITIVENESS, PRESENT STATE OF DESALINATION TECHNOLOGY 
Paris SEMAINE LE L'ENERGIE in French 6 Nov "9S p 15 


(Text] The seawater desalination merket, which hes been briskly expending 
since 1973, is now at e crossroads. Only & or 5 of the 10 tr 15 processes 
which were in competition a few years aoo still exist. In sddition, there 
is now the new problem of renewing the very earliest units which date back 
sone 20 years. 


The fourth international congress on seawater desalination, which took 
place last week in Nice, gave ean opportunity to 500 participants from 42 
countries to prepare new prot»ects for this industry which is already so 
forward-looking. 


Distilletion units, representing over 80 percent of the world market, still 
maintain their adventage with respect to seawater. The proof is the order 
recently placed by Saudi-Arabia for Al Jubail 2: 40 units with a capacity 
of 24,000 m3/j apiece, for ea total price of 4 GF. But there is still a lot 
to be done to reduce initial investments es well as energy costs. for 
France, there is a sizable additional nendicep: the lack of competitive- 
ness of French suppliers, in spite of a technology of proven worth. 


The process of inverse osmosis, more suitable for brackish weter, is also 
developing well: since 1970, more ivan 3000 plents have been pleced in 
operation throughout the world, wit a market growth of 20 percent to 30 
percent per yeer. However, this progress is finding two obstacles: the 
still-high cost of initial over3)! investment, and the too-frequent re- 
placement of membroenes. 


Buyers are few and demanding. They come from the Middle East, beginning 
with Saudi-Arabia, in a market worth several billion francs per yeer. 
Price is the determining factor, enc the Jepenese, thanks to prices which 
ere 30 percent lower than Europe quotetions, are winning the bulk of the 
market. Their power also rests their ability to furnish complete 


units, like Mitsubishi and Mitsu'. 

















Frence, which does not heve this edvantage, still gets 25 percent of the 
market thanks to engineering companies such es Sidem and CGA for distille- 
tion, or Degremont for inverse osmosis. ONIM, CFEM, Vallourec, and 
Creusot-Loire ere construction firms, while Alsthom-Atlentique, Stein- 
Industrie, and Technip ere suppliers of plants and of complete 
installations. 


The competitiveness of French industry, hampered by this scattering, could 
be increesed with the establishment of complete installation enterprises 
able to competi evenly with the Jepenese, Americans, end Germans. It has 
been suggested that this tesk should be entrusted to naval shipyards or to 
large engineering companies. 


According to Mr Gireud, whn closed the congress organized by the Inter- 
nationel Association for Desalination and the Environment (IDEA) and by 
the Association for Industrial Development (ADI), innovation should make 
it possible fcr French industrialists tn begin to meke headwey. The ere 
of gigentic units is over, and it is time now to teke up more diversified 
and flexible formulas. 


The minister of industry elso is in favor of using nuclear reactors for 
fueling installations, which consume lerge anounts of energy. This choice 
does not exclude project studies based on soler or wind energy. These 
meesures should enable France to escape the danger of saturetion which 
threatens the world merket for water desalination. 
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PRFDERAL REPUBLIE 


INDUSTRY, GOVERNMENT LAUNCH BERLIN RESEARCH CENTER 
Berlin DER TAGESSPIEGEL in German 12 Dec 79 p 1} 
lArticle by mk: "Groundstone Laid for Electron Synchrotron grscy "| 


[Text] The outline of the large circular storage capacitor, where superfast 
electrons are expected to produce light for research purposes in 2 to 3 years 
is already visible at the large building site at the corner of Lentzeallee 
and Dillenburger Strasse in Wilmersdorf. The ground-laying ceremony of the 
Berlin Electron Synchrotron, called BESSY for short, took place only yester 
during a heavy rain which, to Senator for Science Glotz, was a sign that tlh 
weather forecasters harbored no great favor for this new Berlin research cent: 
even though they too may profit from the basic research to be conducted by 
BESSY. Among others researchers in physics and chemistry will use the 
synchrotron for the study of chemical reactions which in the end will also 
help illuminate the chemical reactions taking place in the atmosphere. 


Ihe skeleton contract for the construction of BESSY was signed by its variou 
sponsors in March of this year. The innovative construction of the researc! 
center as a joint tool for basic as well as applied research for industry 
made it necessary to found a corporation. The participating industrial 
enterprises AEG-Telefunken, Eurosil Ltd., Philips Ltd. and the Siemens 
Company own half the corporatic.; the other half is owned by the Federal 
Government, represented by the Ministry of Research and Commerce, the 
Federal Insticute for Technical Physics and the Land of Berlin, represented 
by the Senat Administration for Science and Research. In addition, part 
owners of this half are the Max-Planck-Society, the Fraunhofer Society, the 
Hahn-Meitner Institue and the German Flectron Synchrotron. 


While BESSY is only in the construction stage the experiments to be conducted 
there are already being conceived and planned in a number of laboratories; 

the amazingly bread scope of the experimente ° emphasized by BESSY': 
scientific director Prof Helmut Baumgaerte! trom the Institute for Physica! 
Chemistry of the Free University of Berlin Nere the syachrotron Light 
irradiated by BESSY, which in other electron synchrotrops serving nuclear 
research is regarded as a cumbersome waste product, is vital. It is penerated 
when particles accelerated to almost tiie speed of licnt are forced inte a 























curved trajectory. Then they emit energy in the form of synchrotron radiation 
whose spectrum reaches [from the infrared to the Roentgen zone. In addition 

to the experiments to be conducted by BESSY bearing on chemical reactions 
basic research involving the physical and chemical charactcristics of surfaces 
will constitute the second focus. 


jaumgaertel stressed that these experiments could lead to the improvement of 
talysts raising yields of chemical reactions and saving energy at the same 


time. An exampie mentioned by Baumgaertel was improved decontamination of 
uitomobile emissions. Beyond that basic research in the field of surface 
characteristics is also a prerequisite for improving optical building elements. 


Finally, BESSY will also be used for experimental work invevling the solution 
of medical and biological problems. Industry's interest in BESSY is based 

on the potential of improving miniaturization of electronic circuits by 

means of Roentgen lithography. 


it remains to be seen whether this effort will be crowned by success or 
whether it will be preempted by competitive efforts under way in the United 
States. Hut even then, Senator for Science Glotz emphasizes, the benefits 
which can be expected to accrue from BESSY in basic research will fully 
justify its construction. The unique possibilit‘tes which BESSY offers the 
world as a Roentgen microscope available for routine work will further enhance 
the attractiveness of Berlin as a science center. 
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UNCONVENTIONAL ROTOR CONSIDERED FOR WIND GENERATORS 
Duesseldorf BRENNSTOFF-WAERME-KRAFT in German No 1l, Nov 79 pp 441-445 
[Article by W.M. Pieper, Giessen: “The Kirsten Rotor as a Windmill"] 


[Text] The performance of the Kirsten rotor is calculated 
for various circumferential velocity to wind velocity ratios 
and for various blade widths. A detailed description of 

the kinetic and dynamic characterist) f the Kirsten 
rotor, and a numerical evaluatior f the rotor efficiency 
equation are given. 


Introduction 


The Kirsten rotor!-¢ is a rotor with a vert al axis, somewhat similar to the 
Voith-Schneider propeller?~” used in navigation; both have been considered 
for the utilization of wind energy .*'” The Voith-Schneider propelier ha 

also been built as a windmill by wW. Just.? Kirsten rotor and Voith-Schneide 


propeller have the advantage of not using twisted, contoured surfaces a 
rotor blades. However, while the Voith-Schneider propeller requires a com- 


plicated control mechanism to position the blade, the Kirsten rotor blade 

rotates about its own axis once for each half-revolution of the rotor. This 
makes the blade pitch variation very imple.2r4 In addition, it generct¢ . 
high starting torque even at low wind velocities, and therefore could replac: 


the Darrieus rotor. +4 It would also be suitable for the high-altitude wind 
power stations which have been considered recently, since its blades would 
ilso create a lift as in kites. 


Kinetic Characteristics of the Kirsten Rotor 


Figure 1 shows the principle of the Kirsten rotor when it is provided with 


two blades. At each point of the path, the blades are oriented toward A’ 
The inscribed angle AA‘B is therefore always equal to $/2, i.e. equal to hal 
the center angle AOB. As a result, the angular velocities wo. of the blades 
and wp of the rotor are related as follows: ™p, 2*%,. At each point of th 
path, the normals to the rotor blades are oriented toward A; one of these 
normals is shown in E* (Figure 1). At point A, the blade receives the full 


impact of the wind under a 90° angle of inci ©, while at A’ it meet hu 











wind with its front edge. At each revolution, the role of the front and 
rear edges of the blade are reversed. This has to be taken into consideration 
when designing the profile of the blade. 


Figure 2, on the other hand, represents a Voith-Schneider rotor used as a 7” 
. 


windmill. Here, the normals to the blades are no longer oriented toward A, 
1t toward N'. Therefore, there no longer exists a common orientation point 
A’ tor the blade chords. As a result of the orientation of the normals 
toward N', the blade at point A offers only its front edge to the wind and 
does not derive any power from it. In fact, a loss of energy even occurs 
near point A because of the strong rotation of the blade and the resulting 
turbulence of the air. It is obvious that the orientation toward N' of all 
normals to the blades also requires a complicated, power-consuming control 
mechanism. Let us just mention that, in this rotor, the front edge is always 
the same and that, therefore, the rotor blade can be given a streamlined 
protile. Two photographs of a Voith-Schneider windmill are reproduced in 
reference 9%, page 57. In reference 6, the angle € between the blade of the 
Voith-Sehneider propeller and the tangent to the circle is often indicated. 


From Figure 1, one can see that in the case of the Kirsten propeller: 


For the second half of the blade, 180° must be added or subtracted. In 
Figure 3, these angles are shown for both types of propellers. One can see 
that for -180° < ¢ < -90° and for 90° < @¢ < 180° (i.e. in the left half-circle 





where « <0 in Figures 1 and 2, these angles are in good agreement, while 
for -90° S ¢ S +90° the blade of the Voith-Schneider propeller progressively 
assumes a tangential position: e¢ = 0 when $6 = 0. 


When the Voith-Schneider propeller is used as a driving motor, for instance 
in ships, the normal intercept N' lies inside the circle. 


Figure 4 shows how to determine the effective velocity v resulting from the 


wind velocity w (taken to be in the y direction) and the head-wind which is 
ilways tangential, and of velocity u. These vectors are absolutely valid only 
for the central point of the blade. Because of the rotation of the blade 
itself, both direction and magnitude of v vary along the blade. This effect 
is small for narrow blades. We have neglected it here because the drag and 


lift coefficients of the NACA 0012 profile were available to us only for 
homogeneous parallel flows. As can be seen, the triangles PQS and PON are 
similar, and the normal to the resultant velocity v points toward N at all 
points on the circle. This is true for all rotors the axis of which is at 
right angles to the direction of the wind. The angle formed by the blade and 
the resultant velocity v at point P is equal to angle APN which we have 

slled «a. «an the upper half-circle (y>0O) the flow approaches the blade from 
the inside of the circle; in the lower half-circle (y <0), it approaches it 
from the outside of the circle. The angle under which the segment AN is 

jives the angle of attack of the blade. For points on the circle 
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Figure 1. The principle of the 
Kirsten rotor consists in the 
permanent orientation of the 
profile chords toward point A’. 


Key: Blatt = blade 











180" ~ 90° - 
awk 404 } 
Figure 3. Angles formed by the 


tangent to the circle and the 

profile chord, for the Kirsten 
rotor (KI) and for the Voith- 

Schneider rotor (VS). 
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in the immediate vicinity of A, AN is seen under an angle of 90°, i.e. the 
wind arrives perpendicularly to the blade. For points on the circle in the 
vicinity of A‘, AN is seen under an angle of 0°, i.e. the wind hits the front 
edge of the blade. Because of the similitude of the triangles, the radius OP 
is to the segment ON as u is to w. In further calculations, this quotient is 
lesignated by q = u/w. The segment ON is then equal to R/q. 


The stronger the deceleration of the rotor, i.e. the smaller q = u/w, the 
farther point N moves to the right. Conversely, when the rotor is idling 
(au = wand q = 1, no energy extraction) point N coincides with point A. This 


gives the Kirsten rotor the great advantage that, during idling, at each point 
P of the circle the angle of incidence of the flow on the blade is a = 0°. 
The effective wind velocity v and the blade are parallel everywhere. During 
idling (u = w, q = 1), the relative velocity at point Ais v = 0. Therefore, 
if a storm is too strong and one decides to discontinue the extraction of 
energy (u = W = W) = Wo), then practically no wind forces are exerted on the 
windmill, only the centrifugal and Coriolis forces. To calculate the forces 
exerted on the blade during normal operation (u <w), it is necessary to know 
the magnitude of the resultant velocity v and the angle of incidence a. The 
law of cosines applied to triangle PQS gives the velocity of the inflow of 
fluid on the blade: 


é. 2q cos$) (1). 


v2 = we (1 + gq 
As is known, the velocity w of the flowing medium at the windmill is equal 
to the mean of the velocity w, of the free flow far ahead of the windmill 
and of its velocity wy far behind the windmill: 
(w) + Wo) 


w = 5 (2). 





In the following paragraph, w is calculated as a function of x. For the angle 
of attack a of the blade with respect to the velocity v of the flow, we have: 





a. (3). 


—_ . (l + q) +tan(¢/2) 


Even in this analytical form, it can be seen that the angle of attack for 
each position $ during the revolution disappears when q=1. This function, 
a(q,¢) is represented in Figure 5. According to it a(q,$) = -a(q,-¢). This 
illustrates the fact that, at two points P) and P, on the revolution circle 
which are symmetrical to each other with respect to the x-axis ($) =~-$2), 
the angle of incidence on the blade is identical, from inside as well as 
from outside the circle. Therefore, the half-circles y > 0 and y < 0 
contribute equally to the performance of the rotor. Figure 6 shows the 
velocities of the incident flow for u/w, = 0.7; it also shows the orientation 
of the blades toward A‘. The length of vector v is given by equations (1) 
and (9). 
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Figure 5. Angle of attack a, i.e. the angle formed by the effective wind 
velocity v at the blade and the profile chord during one revolution 

-180° © @ & +180°, according to equation (3). On the side of the circle 
facing the wind, a is negative. At the point where $ = 0, the flow 
approaches the profile under an incidence of a = 90°. The broken lines 
have been determined using constant q = u/w quotients, i.e. for a uniform 
wind velocity in the circle; the unbroken line corresponds to a wind 
velocity w in the y-direction, determined by iteration from equation (9) 
for each angle, using NC/(4/IR) = 0.1637 and a/w, = 0.5. Then, according 
to Figure 9, u/w is on the average equal te 0.5/0.9 = 0.56. 
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Figure 6. Effective wind velocity Figure 7. Definition of the cross- 
v(¢) on the rotor blade. Valid for sectior area dA of the streamtube. 


u/w, = 0.5 and NC/(4lIR) = 0.1637. 
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Dynamic Characteristics of the Kirsten Rotor 


In recent years, two models have been developed to calculate in theory the 
performance of windmills having vertical axes. Both models have proved 

valid in calculations relative to the Darrieus rotor. The “single streamtube 
model"!¢ assumes that the wind velocity w remains constant during a whole 
revolution, while the “multiple streamtube model” decomposes the incident 

flow into individual streamtubes and calculates their individual decelerations 
from the aerodynamic forces on the blades.13 The results given by this 
second model agree better with the performance characteristics measured in 
wind tunnels on the Darrieus rotor. Therefore, we have used this model as a 
basis for our calculations and have selected “streamtubes" corresponding to 

1 rotor height h and a rotor width R-d¢-sing, Figure 7. Through such areas 


dA = hRdo sind 
the medium flows with a velocity w which must be calculated for each position 4% 
i.e. for each new value of x. According to equation (2), the overall decel- 
eration WwW) ~ W» of the medium is: 


Ww) ~ Wo = 2(w, - w) (4). 


Therefore, according to the principle of linear momentum, the mass flow opdAw 
experiences in the time average the following force: 


aF = pdAw2 (w, -w) (5). 


This force is produced by the blades cutting into the domain d¢ on the front 

and rear sides of the circle. Each of the N blades remains for a time dt 

in the domain of the “streamtube” dt = (d¢/2Il1)T on the front and rear sides. 

All impulses 2NFydt to be determined aerodynamically are equal to the average 
impulse FT, where T = 2/\/w is the time of revolution: 


2NF (Tag / 2M) = TodAw2 (w)-w). 








Thus, one obtains the equation of condition for w(@): 
NF_ (9) Ww w 
— y —_—i— (1 -_—_— (6) 
<liphRsingw, Ws W) 


by determining the y-component of the total force on the rotor blade. For an 
airfoil, the drag force F,, in the direction of flow (parallel to v) and the 
lift force F, perpendicular to the latter, are usually given by the respective 
‘oefficients: 


l 2 
ry = > pAV Cy (a) 
—_—S a 
y, = 5 oAV c, (a) (7). 
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If both forces are decomposed into their x and y components (Figure 8), the 
value obtained for a blade having a profile chord length C and a surface 
area A = hC is as follows: 


r a Fsin(a + ¢/2) + F,cos(a + $/2) (8). 


If we combine equations (1), (6), (7) and (8), we obtain the equation of 
condition for w($): 


 « NC 2 
v.  ** Ginmsine * 





- 2qcos¢) x (c. (a) sin(a + 2) + c, (a) cos (a + *)) (9). 


This equation cannot be solved for w because q = u/w and a=a(q,$) are dependent 
on w. It has been solved iteratively for various values of u = Rw and ¢@. Th 
solutions are shown as w(x) in Figure 9. In the Darrieus rotor §, this 
velocity distribution is also dependent on the z coordinate due to the 
curvature of the blade. 


According to equation (1), when w(¢) is known, so is the effective velocity 
of the medium on the rotor blade, and the rotor efficiency can be calculated. 
Now we can also calculate, according to Figure 8, the tangential component Ff 
of the wind velocity on the blade: 


t 


F, = Fysin(a - 6/2) + F,cos(a - $/2) (10). 


The angle formed by the total force and the tangent to the circle is a - $6/: 

If one considers that the front and rear half-circles deliver the same amount 
of energy--the effect of the traveling of the pressure center canceis itselt 

entirely for each full revolution--, the efficiency of a N-blade rotor is as 

follows: 


, Il l i I 
p=—f mig)a¢ == 2 f mit)ao = = 2n f RFE(O) ad. 
T on T 0 2il 5 


Finally, using equations (1), (7) and (10), and taking into account the 
tangential velocity u = Rw and the blade surface area A = hC, we obtain: 


| 
P= =~ NChou f dow (4) x (1 + q* - 2qcos¢) x 
0 


x (c. (a) sin(a - 9/2) + c,(a)cos(a - 6/2) (ll). 


In the literature, the efficiency coefficients: 


P 
c.?* — (1? 
, ‘ pA we | 
2 ae | 
are often given in relation to the total efficiency of the undisturbed medium 
in the domain of the rotor blade A. = h(2R + C/2). 
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Figure ®. 


Determination of the y-component of the total force F resulting 


from the lift and drag forces, respectively F. and F,,. 
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Figure 9. Distribution of the wind 
velocity w in the y-direction, as 
jependent on x. When x +R, wind 
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nc/4R = 0.1637, using equation (9), 
the broken lines with NC/4IR = 0.3274. 
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Figure 10. Dependence of the efficiency 
coefficient &, on the ratio tangential 
velocity u of the rotor/velocity w, of 
the undisturbed medium. Curve A repre- 
sents the maximum coefficient for wind- 
mills having an horizontal axis.14 

The curves for the Darrieus rotor were 
taken from references 11 and 17; curve B 
was measured by G. Binder et al 

(NC/R = 0.35; Re = 600,000) and curve C 
was calculated by D.J. Sharpe (NC/R =0.2 
h = 2R; Re = 200,000). Curve S repre- 
sents the characteristic curve of the 
Savonius rotor. !4 
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According to H. Glauert, the efficiency P of an ideal windmill can reach the 
maximum value 


_ 16 l 3 
Paax 27° 2 PAo™) 
and the maximum value of cy for an ideal windmill is therefore: 


16 _ 
Cp nex 77 0.593. 


Therefore, a reduced efficiency coefficient: 





a Pp 
bp 16 l 3 
27° 2 FO*») 


which, ideally, can become Cp = 1, is often used. Equation (11) has bee: 
integrated numerically, which required an iteration for w for each angie 

The factor wy} in the denomit.ator of equation (12) introduces only the recuced 
velocities u/w, and w* (¢) /w¢ into equation (1l). Asa result, igure !0 
reproduces the efficiency coefficients c_ for various equipment NC, as a 
function of u/w,. The comparative curves for the Darrieus rotor are taken 
from references 11 and 17. 


If one takes into consideration the rotational energy of the medium at the 
rear Of windmills having an horizontal axis, then the value of cp max" 0.593 
is dependent on u/w,. This has been taken into consideration in the curve 


for ideal windmills having an horizontal axis represented in Figure 10 14 
Numerical Evaluation 


Let us first indicate the conditions under which equation (11) has been evalu 
ated. First--as is usual for this model--we have, in the rotor, considered 
only the deceleration of the wind velocity in the y-direction. A more refined 
model would also take into account the transmission of impulses in the x- 
direction. The velocity of the medium in the rotor has therefore a negative 
x-component. As a result, the angles of attack of the rotor surfaces in- 
crease in the rear half-circle. 


To calculate the drag and lift forces, we started in equation (1) with the 
relative velocity of the fluid in the center of the blade, expressed as a sum 
of the vectors representing the tangential velocity and the wind velocity. 

A more accurate calculation would take into account the rotation of the blade 
itself as well as the smaller tangential velocity of the blade edge lying 
inside the circle,and the larger tangential velccity of the outside blade 
edge. The blade thus finds itseif in a diverging flow for which unfortunate! 
no measured values of the aerodynamic coefficients are available fo this 
divergence is added the usual divergence of windmills which occurs during 
deceleration of incompressible flows as a result of the continuity equation. 
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Figure 1l. Model built by Ruediger Elies, student of mechanical engineering 
at the Giessen-Freidber¢ professional school. The planetary gear 
is housed in the cyiindrical plate. 


As can be seen from Figures 3, 4 and 5, angles of incidence a of 0° tc 360° 
occur on the profile selected, in the course of two consecutive revolutions. 
Unfortunately, the standard work of F.W. Riegels!° gives measurements covering 
the full range of angles only for a few profiles. All profiles have a rounded 
front edge and a pointed rear edge, while the Kirsten rotor requires a profile 
which is symmetrical when the angle of incidence rotates 180°. In our cal- 
culations, we have used the lift and drag coeffic.ents of the NACA 0012 profile 
which has also been used for the calculations and the construction of Darrieus 
rotors. A good approximation of the values given in reference 15, page 252, 

is obtained by the following formulas: 


2.1 sin? a for 0° <a < 90° 


9 
" 


= 1.13 sin (2a) + 0.4 sin (9a) for 0° &€ a © 10° 


0 
w 
! 


C, = 1.13 sin (2a) + 0.4 sin* (9a) for 10° € a € 20° 


i! 


1.13 sin (2a) for 20° ££ a & 90° (14). 


Tne possible dependence of the efficiency coefficients of the Kirsten rotor 
on the Reynolds number has not yet been investigated. 


For his engineering dissertation at the Giessen-Friedberg professional school, 
Ruediger Eiies has built a demonstration model of the Kirsten rotor (Figure 11) 
and has investigated it in a water tunnel. No attempt at optimization was 
made. For instance, friction bearings were used instead of ball bearings, 

and a hydrodynamically unfavorable double-wedge profile was used. In addition, 
the blades were attached only on one side, as in the Voith-Schneider propeller, 
so that tilting moments occurred. In spite of that, instead of the calculated 
theoretical efficiency of 5.9 watts, a value of 3.5 watts was measured. The 
control of the two blades of the model was ensured by a planetary gear. For 
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larger windmills, more suitable control shafts are used, which are located in 
the supporting beams of the rotor and are driven through a weather vane.¢ 


Conclusions 


As Figure 10 shows, the efficiency coefficients of the Kirsten rotor are 
Similar to those of the Darrieus rotor. Since its maximum efficiency is 
approximately u = 0.7 Wir while the Darrieus rotor must be operated at 

u = 5 w), the centrifugal forces are approximately 50 times smaller in the 
Kirsten rotor than in the Darrieus rotor. The production of Kirsten rotor 
blades, which are straight, should therefore be cheap. However, this rotor 
requires more equipment. The sum of the blade chords NC should be approxi- 
mately equal to half the circumference [IIR or larger. But the Kirsten rotor 
provides a high starting torque in any position, even at low wind velocities, 
and it does not require any auxiliary drive to start. While it is well suited 
to supply energy at low wind velocities (which are common), it is not limited 
to such low wind velocities. 
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FRANCE 


NATIONAL RSSEMBLY CONTINUES DEBATE ON RESEARCH POLICY 
Paris AFP SCIENCES in French No 193, 15 Nov 79 pp 7-10 
(Report on debate: "Budget, Research, France, Universities") 


[Text] Peris -- Over 4 billion francs for university research. The 
Following details concerning the part of university research were pro- 
vided during the debate on the budget of the ministry of universities, 
imich took place at the National Assembly on 9 November. 


Ciaude Coulais (UDF), special recording secretery: 


Over 4 billion frencs or 27 percent of the universities budget have been 
al’oceted for university research. In 1980, this research will benefit 
not only from an increase in the number of scientific jobs (more then 600 
positions will be creeted or improved in the university system and CNRS), 
but also from en increase in equipment and from oroanization improvements. 


Within CNRS, the yearly rete of increase for equipment budgets is 19 per- 
cent for heavy equipment and 17 percent for intermediate equipment, whict 
will meke it possible to undertake new techniques aiming at new themes. 


Orientation of reseerch towerd selected scientific priorities will be 
assisted. 


A policy for scientific decentralization is developing, through assignment 
of increased means and of 80 percent of newly created research jobs to 
regional scientific development centers. This is a gentle revolution 
against the “French problem" in one of its forms. 


The university budget is “ea good budget because it contains impor tant 
measures aimed at university adaptation to the missions which france 
entitled to expect from its intellectual elite." 


Mr Le Pensec (socialist), counsel to the commission for cultural. familie) 
and social effairs: 
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"The 1980 budget is one of the worst which the universities have known in 
the recent past. It is a regressive budget in many respects. 


The perennially small equip.ent allocations for university research entail 
a slow and irreversible deterioration of our research patrimony. 


Inadequacy in creating teaching positions entails rapid obsolescence of 
our university potential, which will soon result in hermful consequences 
to the cultural level of the entire country: 83 percent of professors of 
medicine, ®1 percent of professors of literature, 65 percent of professors 
of pharmacy, and 60 percent of professors of science are over 50 years old. 
One third of professors of literature and of medicine are over 60 years 
old. 


CNRS reform “reises more questions than it appears to solve." 


ack Ralite (communist) is concerned about the future of mathematics 
research in France, where it now holds third place in the world, “but 
which is threatened, beceuse there is no assurance that mathematics 
research teachers are being replenished et the desirable level. While 
mathematics research is healthy today, its future is dark if remedies are 
not applied mow. With ten new people out of 3500 mathematicieris per year, 
we ere headed toward sclerosis, mutilation, slow but sure sinking." 


Emile Muller CUDF sympathizer), in his declarations, underscored "the 
importance given by the University of Haute Alsace to the opening, in 

the near future, of an international institute of transportation and 
communications. A market study conducted in several countries with the 
help of the Alsace region, and consuitetion with the internetioneal chamber 
of commerce as well as with international transportation orgenizetions, 
neve shown thet the esteblishrent of such an institute answered 8 genuine 
need of French and foreign transportation enterprises, since no instruc- 
Lion of this type is available at present. 


“Instruction will be oriented toward continuous training of enterprise 
steffs, and toward besic formation such as diplomas in specialized 
scientific studies and diplomas in concentrated studies. 


Tnanks to joint efforts by the city of Mulhouse, the Haut-Rhin Department, 
and the Mulhouse chamber of commerce and industry, this institute wi'l 
open es of next year and will constitute the sixth UER (Teaching and 
Research Unit) of the University of Heute-Alsace." 


Alice Saunier-Seite, minister of universities: 


Un the sub ject of the Commission for Research und its pursuit of a policy 
of selectivity, the minister declared: in 1979, the infrastructure allo- 
cations distributed on the besis %f quantitative criteria anounted only to 
16 percent of the total, while allocations based on program and establish- 
ment nolicy justificetions reached 82 percent. 
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Next year, the selective role of the Commission for Research will increese 
even more, with recourse to consultents who will assist advisors to the 
leader of the commission, and with scientific hearing procedures which 
will make it possible to evaluate results on the spot. 


On the subject of CNRS, the minister felt that this organization “has been 
provided with powers of reflection, proposal, evaluation, and verification 
in order to set general, divisional, or locel policies, and to follow up 
on their application. Sudgetary and administrative decentralization will 
accelerate the scientific activity of laboratories and research centers. 
For the benefit of Mme Privat, I would also like to specify that this 
reform hes the approval of the greetest scientists. (Mme Privat, 
(communist), had entered into t..e debate to state that 'I have heard the 
following accusations made by scientific universities, by the top 
engineering institutes which train the nationel economy's upper echelons: 
the CNRS reform is perceived as a decision of industrialists and techno- 
crats substituted for that of the scientific community; unfathomable 
economic planning henceforth presides over the implementation of thirc 
cycles; there is a complete lack of dialogue between university authori- 
ties end your ministry; an irksome guardianship weighs even now over 

reo veal authority; and eae sterilizing and outdeted suthoritarianism 

exis ') 


Mme Seunier-Seite no*ed that “cooperation between university research ond 
enterprises is increasing, notably at the level of the CNRS relations 
committee - CRIN (expansion unknown)- and among specialized clubs which ore 
operated by this crgenization and which investigate research topics 
suitable for common action; among these topics, I would cite computer- 
assisted design, automation, lasers, plasmas, mechanical systems, and 
signal processing." 


The minister also cited the example of the ATP (expansion unknown), and 
she underscored that this cooperation does not concern only large enter- 
prises, but thet PME(small and medium-size businesses) end PMI (expansion 
unknown), as well as service organizetions, whic were a bit isolated 
until now, have begun to rely tn universities and CNRS. The minister 
specified that a special information effort has been made by the ministry 
of universities in collaboration with the industrial press. We heave 
created a mixed discussion group to improve this type of reciprocel 
information. 


The minister added that at the request of the service enterprise 
association, composed mostly of small enterprises, CNRS is also 


leading 28 nationel survey on the future of these companies, ond on thei: 
needs in terms of science and innovetion. Those encerprises are beoinning 
to feel the need to secure the services of executive staffs in the arees 


of manegement and commercialization. 








The reorganization of the National Agency for Valorization of Research - 
ANVAR - will result in improvement of that organization, notably with 
respect to small and medium-sized enterprises wishing to engage in the 
perfecting of new products and processes. 


For the past three yeers, research has gained hold in engineering schools. 
In 45 out of about 100 of those schools for which the ministry of univer- 
sities is responsible, counting private schools, students can prepare a 
diplome in concentrated studies along with their engineering degree. In 
other words, they follow a “baccalaureate plus five" curriculum. After- 
wards, they can prepare a thesis, thanks to the industrial advance re- 
cruiting practiced by some enterprises such as Elf-Erap, end by certain 
chemical enterprises, or thanks to grants for engineering doctorates. We 
have awarded 90 of these last year. For this program, the national center 
for scientific research has organized research training periods of two to 
three years during the course of studies. 


Half of the laboratories of these 45 schools are supported by CNRS. These 
laboratories represent one third of the new training recognized by CNRS. 
They involve 7000 people, including 3000 teaching researchers and 1300 
doctoral candidates. Keeping in mind that a graduating class numbers 

9000 engineers, it can be seen that thanks to this program the number of 
engineers trained in research hes doubled in less than 3 years. We are 
catching up with great scientific countries such as Germany and Japan. 


For documentation and information, we are alse going to keep pace. 


Until now, university libraries hardly took research requirements into 
account, and the sums which universities were forced to invest in docu- 
mentation centers out of their own budgets were far in excess of univer- 
sity library budgets. These amounts were transferred from funds ear- 
marked for other purposes. Henceforth, the libreries will work in 

concert with the Commission for Research to take the needs of researchers 
into consideration. Thus the universities budget, and in particular the 
research section of this budget, will be reinstated in its proper function 
which is the operation of research in the true meaning of the word. 


The University Agency for Scientific and Technical Documentation and 
Information (CAUDIST), established in October 1978, will make available 

to university libreries and to others, the reference materials acquired 
and managed by those who are most suited to do so. A year ago, the 

agency prepared an inventory of French and foreign documentation centers 
and data banks. It studied the various programs specific to bibliographic 
material, as well as the accounting of national material. It assessed the 
National Library's considerable information problems, and defined the 
library's relations with CNRS. One year after its establishment, AUDIST 
is ready to operate. This is why its budget allocated was doubled. 
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For the benefit of Mr Schneiter, I would note that the establishment of 
AUDIST will not entail a reduction in the means available to university 
libraries; on the contrary, it will provide general access to complete 
collections, analyzed by the best specialists. Thanks to the agency, 
there will be improvement in the management of university libraries and 
in the information made available to researchers. 


11,022 
CSO: 3102 
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FRANCE 


R&D INCENTIVE PRIZE FOR SMALL, MEDIUM-SIZED FIRMS 
Paris LE COURRIER DU CNRS in French Oct 79 p 35 
/Article: "A Bonus for Innovation''7 


/Text/ Established by decree on 13 July 1979, the bonus for innovation is 
allocated to small and medium-sized firms which subcontract research work 
to laboratories. It thus concerns the CNRS /National Center for Scientific 
Research/. Its mechanism is simple: the state will bear 25 percent of the 
cost of a receipted invoice. It is automatic: the firm need only present 
such an invoice to benefit from it. ANVAR /expansion unknown/ is in charge 
of implementing it. 7 


in instituting this bonus, the public authorities were seeking to establish 
a general incentive procedure for research work and they were most concerned 
with companies that, either because they are not in the habit of doing it 
or because of their size or position in the economy, do not have sufficient 
recourse to the research means of laboraturies. These companies must have 
less than 2,000 employees. They must not be listed on the French or a 
foreign stock exchange nor have the majority of their capital held directly 
or indirectly by one or several companies listed on a stock exchange. It 
is thus a new category of companies, which in general do not have their own 
research facilities, that are being urged to work with laboratories. It is 
useful to remember at this point the size of the economic sector concerned. 
if the proportion of the nation's gross domestic product made by industrial 
companies is estimated at 42 percent, a little more than half of that 
amount is due to the activity of small and medium-sized firms. It is they 
that must be brought into a ceneral movement of technological progress and 
innovation. Although al! of them do not necessarily have highly scientific 
problems, it may be thought that a certain number, nevertheless, could 
benefit, in varying degrees, from the experience of researchers, engineers, 
and technicians from the laboratories of the CNRS. 


The projects that can earn one the right to the bonus are fully described in 
the decree of 13 July 1979. They can concern research on perfecting 
products or new or improved procedures and also studies for understanding or 
making models of technical processes. The projects can include surveys, 
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characterization measurements of parts, calculations for parts or pro- 
cedures, and the interpretation of industrial test campaigns. 


On the other hand, the innovation bonus cannot be applied in the case of 
projects relating to administration or organization, or in the case of 
permanent training arrangements. In particular, purchases of material and 
measuring apparatus are excluded (even if they are necessary for tests 
ordered), as are pure subcontracting jobs relating to routine checks, 
bibliographic research, costs of industrial protection and of priority 
research, and market studies. 





The organizations or people that can be called on by the company are fully 
described in the decree of 13 July 1979: the object of the innovation 

bonus is to encourage the use of outside facilities, such as public research 
bodies or scientific or technical experts. But both sides must be approvec 
and this approval is the only condition that calls for a quality judgment 

by the state in the company-laboratory relationship. For all the rest, 

the procedure is automatic. 


Approval is given by ANVAR after the decision has been made by the aids 
award commission. The aids award commission is the agency set up to give 

an opinion to the director general of ANVAR regarding the requests presented 
for national aid to research and innovation (in particular the aid to 
innovation established by a separate decree also dated 13 July 1979). 
Approval can be given in a general fashion for the duration of | year 
renewable to public or private laboratories which request it, on condition 
that their reputation with regard to research is incontestable (general 


approval). In other circumstances, particularly for any research agency 
as well as for experts, approval will be granted for a project in col labora~ 
tion with a given company (specific approval). Approval can be withdrawn 


under the same terms under which it was granted. 


There are two limitations to the awarding of the innovation bonus: the 
cumulative amount of bonuses paid must not exceed | million francs per year, 
and the bonus is not payable if the invoiced work has already received 
public aid in connection with the same program. 


This second provision is aimed particularly at the aid to innovation (ANVAR) 
and aid to research (DGRST) /Genera! Delegation for Scientific and 

Technical Research/. There are no provisions for a minimum threshold. 

When a firm has asked for an allowance from a laboratory or an expert, it 
will be credited with a sum representing 25 percent of the amount, tax not 
included, of the invoice presented by the laboratory or approved expert. 


The lack of any value judgment on the nature of work that is the object of 
the loan gives an automatic character to the paying of the bonuses. In 
order to be able to benefit from the bonus, the firm must simply present 

a request that complies with the criteria outlined above (size and 
autonomy of the firm, the existence of approval and production of a 
receipted invoice, no concurrence with other public aid, ceiling of 
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| million france per year). The public authorities considered that any 
value judgment on the work performed belonged to the firm requesting ii. 
Controls have, nevertheless, been set up. They will be exercised on a 
sample basis, generally a posteriori, and will be aimed at avoiding abuses 
or fraudulent misuse of a procedure that was set up to be flexible and 
speedy : 


The procedure for the innovation bonus is original. In principle, it 
resembles the measures to encourage the development of research activities 
that are practised in the FRG. In fact, it borrows some features from 

tax measures and it can be interpreted as a negative tax: instead of the 
transaction between the firm and the laboratory being taxed (payment of 
tax to the Treasury), it receives a reimbursement (payment of a sum by the 
Treasury through ANVAR). No total financial ceiling has been specified in 
the decree of 13 July 1979. Experience alone will be able to tell at what 
level this incentive should be placed. Since the month of July, ANVAR 
has been actively engaged in setting up the necessary facilities. The 
research agencies and firms will be systematically informed of the 
implementation procedures. 


The CNRS laboratories will, in pricniple, all be approved in the terms of 
the decree of 13 July 1979 in the form of a global approval of the CNRS. 
Their attention will be drawn to the advantage of a simple procedure that 
will permit them to establish new research-industry relations, to become 
better acquainted with the firms, and to encourage these firms to have 
more recourse to their knowledge. The result of an intensification of 
exchanges can only be the development and enriching of the activities of 
both sides.* 


11550 
CSO: 3102 





--————— 


“For all information on the innovation bonus, write directly to the 
Department of Industrial Relations of the CNRS: telephone 555.92.25, 
extension 2330. 
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R&D ON THERMAL STORAGE FOR ENERGY SAVING PLANNED 


Paris AFP SCIENCES in French 29 Nov 79 p 18 





|Report: "Energy Stocking" | 


Text | Paris--Energy Saving by Thermal Storage. The Colas Road Company 
has established a branch under the name of Ecostoc for the commercial 
promotion of thermal storage systems for a temperature below 120°C under 
study by the Atomic Energy Commissary. The focal point is on facilities 
having the following thermal storage capacities: solar energy (from 1,000 
to 100,000 thermal units), and recovery of thermal waste (100,000 to 100 
million thermal units). Such thermal storages may be used whenever the 
possibility appears to recover heat whose production is not coordinated 
with consumption (industrial thermal waste in summer, or solar energy, 
for example). In order to preserve it in a readily useable manner, the 
heat is taken to underground storage tanks filled with water or other 
liquids. 

The CEA [Atomic Energy Commissary] has made a study of several types of 
reservoirs and, particularly, with the help of architects Alexandroff and 
Liebard, of a system consisting of several juxtaposed parts which have 
been licensed jointly. 


In order to ensure the development of this system, the CEA is cooperating 
with the Colas Road Company whose experience in civil engineering is 
widely known in France and abroad. Ecostoc will use the Colas company 
for soil studies and the organization of the facilities for such storage 
and, whenever possible, for constructior work. It will work with the CEA 
in the area of heat computéetions leading to a choice of a storage system 
and its parameters and management; the architectural studies will be 
entrusted on a preferential basis to Alexandroff and Liebard. 


The aim of Ecostoc is to sell, completed, storage containers with 
guaranteed effectiveness, based on the studies and experiments carries 
out by the CEA and the knowledge and licenses of the tw ers, 


4] 











particularly in the field of split storage facilities, as mentioned, and 


the "Coletanche" lining patented by the Colas company. 
he las Road Company and the CEA are jointly implementing a research 
i levelopment program for the development of the new products. 
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FRANCE 


PLANS TO REVAMP, INCREASE OVERSEAS S&T ASSISTANCE 
DGRCST Activities 
Paris AFP SCIENCES in French 22 Nov 79 p 1 


(Text) Paris. Toward a DGRCST [General Office of Cultural, Scientific, 
and Technical Relations! reform. It was already known but Jean Francois- 
Poncet, minister of foreign affairs, confirmed to the National Assembly, 
in the course of his 7 November speech, in the course of the discussion 
of the budget, that a reform is being drafted for the General Office of 
Cultural, Scientific, and Technical relations of the Quai d'Orsay and, in 
general, of French policy in these areas of cooperation with foreign 
countries. 


"Aware as 1 am of the capital importance of this form of presence in the 
world, which I had called for ever since I came to the Quai d'Orsay, the 
study in depth of the future of French external cultural relations has 
just been completed," announced the minister, even specifying that "the 
date of the government's meeting having been set, it will be possible to 
establish the major directions before the end of the year." 


Jean Francois-Poncet indicated that the report which was drafted contains 
a number of suggestions to the government “which are of a kind to renovate 
our cultural activities in the broadest possible sense. This includes 
teaching, research, development cooperation, intellectual, artistic, and 
scientific exchanges, promotion of the French language, and even exchange 
of young people. This implies extensive coordination with administra- 
tions which are engaged in such activities domestically." 


As to the 1980 budget of the DGRCST, "which has been raised by 13.2 per- 
cent," the minister emphasized that "the emphasis was placed on scientific 
cooperation." 


Thus, “scientific services will be strengthened by the opening of 10 
additional positions (actually, five positions as councilors or attaches 
and five administrative positions--editorial note). 1 consider it normal 
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that such positions would include everything required for the work of a 
scientific attache. Let us not build up an army of generals which, alas, 
is the administration's tendency.” 


"As to research funding, this year it will go beyond 10 million francs 
(from the state secretariat in charge of research--editorial note). The 
fact that it is outside my ministry but that it serves the scientific 
work which our science attaches are doing abroad does not lead me to 
lessen its importance." 


Overseas Research Funds 
Paris AFP SCIENCES in French 22 Nov 79 p 10 


‘Text | Paris--Five hundred million francs for overseas scientific 
research. "Funds allocated by the Ministry of Cooperation for Scientific 
Research Overseas, which largely determines economic development and the 
struggle with epidemics, will be increased to nearly 500 million francs, 
slightly over 200 million of which are for the applied research insti- 
tutes," announced Andre-Georges Voisin, special cooperation budget 
reporter, in the course of the discussion on this item, held on 

12 November. 





Nevertheless, Voisin apologized for being unable to describe the specific 
breakdown of the funds. 


In his speech, Robert Galley, minister of cooperation, emphasized the 
need to “put research at the service of directly productive operations." 
"Basic research must serve to an ever greater extent applied research, 
the latter serving development. It is in such a spirit," he specified, 
‘that we intend to use substantial funds. In 1980 they will total 495 
million francs or over 10 percent of my department's budget, i.e., about 
one-half of investment subsidy loans." 
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FRANCE 


PLANS TO ADVANCE STATE, SHARING OF OCEAN TECHNOLOGY 
Technological Advance 
Paris AFP SCIENCES in French No 196,6 Dec 79 p 2 


[Text] Peris--Industrielists and Ocean Exploitetion - The interprofession- 
el group for ocean exploitation, composed of approximately 70 enterprises, 
hes just prepared a study and recommendeticn report to be used in estab- 
lishing a national action program in the area of ocean science; this was 
done at the request of Pierre Aigrain, state secretary for reseerch. 


This appears to be the first time that public powers have sought the point 
of view of the industrialists concerned. This report, together with others 
on the seme topic from organizations such as CNEXO (National Center for 
Exploitation of the Oceans), ISTPM (Scientific and Technical Institute for 
Ocean Fishing), or CNRS (Naetionel Center for Scientific Reseerch), should 
contribute to government studies concerning ocean science; this in turn 
sould lead, it is felt, to redefinition of French policy in this field and 
to restructuring of specialties. 


The report was prepared under the direction of Professor Michel Vigneaux, 
director of the Geology Institute of the Aquitaine Basin. 


Industriel proposals bear on plenning end management of the French seaboard 
and of the economic zone, on the exploitation of maritime environments, on 
transportation, and on the defense of French interests. 


From 16 to 18 January, in Paris, ASTEO (expansion unknown) will hold its 
ninth seminar on the exploitation of the oceans; its four topics will be 
precisely those of energy end raw materials, living matter, undersea 
intervention, and preventing and fighting pollution. 


Foreign Markets 


Paris AFP SCIENCES in French No 196,6 Dec 79 p 3 


[Text] Peris--Frence will develop the exportation of technology related 


to ocean exploitation--France is going to strive to develop the exporta- 
tion of its technology in connection with monitoring of the 200 nautical 
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mile economic zones; this wes indicated on 29 November in Paris by 
Aymar Achille-Fould, president of the interministerial sea commission. 


To this end, the commission will implement a “general plan, aimed at co- 
ordinating development and export promotion of equipment for economic 
zone observation and monitoring", as Mr Achille-Fould explained during e 
press conference. 


He stated thet the purpose will be to try to secure the markets which will 
open in the approximately 80 countries that heave adopted the principle of 
the 200 mile economic zone. France can sell its techniques on these 
markets, implement them, and provide treining for those who will be in 
charge of exploiting this zone. | 


On the foreign market, the general plen will seek the best meens of de- 
veloping exportation, taking into eccount the new maritime interest a- 
rising in certain countries which were not very industrielized until now. 
In collaboration with the ministry of foreign trade, the sea commission 
wishes to develop contacts with industrialists, and to avoid competition 
between the private and public sectors, as Mr Achille-Fould pointed out. 


He added that quidelines will be set, with eventual financial incentives, 
to “avoid the internal French quarrels which foreign clients sometimes 
Find themselves having to arbitrate." 


Wittin about 3 months, in order to assist industrialists, the sea 
commission will define the first major outlines of se Guide to the 
2% Neutical Miles. 


The president of the commission indicated that in the near future the 
council of ministers would also address itself to problems in ocean 
science. He emphasized that the last interministerial committee has 
already set a principle. Each ministry involved with research will 
maintain its full responsibility, but it is important for efforts to 
be coordinated in a coherent way. 


For this purpose, a committee for ocean science orientation, presided by 
Mr Achille-Fould, will be established end charged with evalueting prior- 
ities, in concert with CNEXO, whose director will become vice president 
of the new organization. 
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FRANC \ 


GOVERNMENT-INDUSTRY COOPERATION IN ROBOTICS RESEARCH 
Paris L'USINE NOUVELLE in French Nos 51-52, 20-27 Dec 79 p 47 


Article by Claude Amalric: "The DGRST is Betting on Robots for 
Industry" | 


Text A tour-year program backed by “substantial” financing will focus 
the efforts of public and private researchers on industrial targets: 
idvanced teleguidance, manipulator mechanics, general robotics, and 
tlexible workshops. 


The 2.2 million francs which will be allocated on an annual basi ver a 
four-year period for the major robotics project announced by the DGRS1 
General Office for Scientific and Technical Research) will, unquesti 
ably, be insufficient for the completion of such an ambitious project. 


There will be no surpluses if the project is to be carried out: 
organizing 4,500 publ ic or private researches r rn ¢ pr rate TT) Spe i] i 
topics involving medium and long-range industrial targets and providing 


them with the rather expensive necessary equipment for such research. 


the 


ts 
— 
— 


By virtue of the number of personnel and facilities at its di: 
CNRS |National Center for Scientific Research) will play a pilot role in 
the matter. “However, it will not be a supervisor," emphasized Combet, 
in charge of the project at the DGRST and, on this basis, in charge of 
financing. Actually, most of the state research organizations will 
involve at least one of their laboratories--CEA, CNES, ONERA. . . The 
same will be the case for the big machine and electronics enterprises. 
Between these two, engineering schools will also become involved in the 
project. 


The researchers are taced major topics: advanced teleguidancs 
(telemetric manipulator, for ex ne), mechanics and technology 
(mechanisms and control of Light industrial manipulators), general 
robotics (developed command, complex manipulation, automatic inspection, 
and development of work-adapted systems); the last topic: systems ol 
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flexible production workshops-—-should vesult in the developmert of 
formulas for exploitation and materials making it possible to automate a 
type of output voriable in terms of nature and quantity: thus an 
important base tor product competitiveness has been given priority. 
Renwuit could be the pivotal factor of this study. 


The very strong desire to develop close Links between researchers and 
industrialists augurs well such activities now in their beginning. 


What are its foundations? Work under contract as described in the 
accountability discussion held at the start of the month in Sophia- 
Antipolis (the 6th) shed some light on the subject. Whereas some 
research projects might have looked like university games (how far 

to push theory and when should experimentation leave the laboratory?), 
others, conversely, proved the extent to which industrial reality con- 
cerns researchers: flexible transmission of motions without loss of 
precision, clamps mounted on the clips of a manipulator rather than on 
its "shoulder," and electric motors with several degrees of release, 
developed at the technology university in Compiegne, for example. Let us 
not forget Hilare, the research support robot of the LAAS in Toulouse, 
whose spectacular appearance conceals a systematic evaluation of ideas 
such as looking for an optimum itinerary, along with components such as 
clips, activating systems, and recovery systems. Hilare is available to 
ny interested researcher. 


Abundance of Ideas and a World Premiere 
Richelet, president of the Industrial Robotics Committee of the DGRST, 


regretted, in his conclusions, the great amount of duplicate research. 
The present project would eliminate this. 


He also noted, however, “a multiplication of ideas many of which were not 
the contract program." This was a good point. “For the first time we 
have seen real robots." This was certainly the case of the submission by 


mex, in Marseilles, of a system for circular automatic welding of a 
pipe submerged at a great depth (1,200 meters). This is an operation 


frequently requested and, so far, with no machine to perform it. It has 
» bie market and it is a world first. 
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ADVANTAGES OF NEW METALLURGICAL TECHNIQUE 
Paris L'USINE NOUVELLE in French Dec 79 p 12 
'Article by Jean Roume: "A New Steel-Making Method" 


Text} The discovery that an electric furnace or a converter are put to 
better use when they are made to produce first "raw" steel which is then 
refined in a pocket means to give birth to a “new metallurgy:" pocket 
metallurgy. 


Five years ago this was not a topical subject. Five years from now the 
Western pocket metallurgy market will be, unquestionably, close to satura 
tion, for most metallurgists will be forced to adopt this new stecl 
manufacturing method."' This prediction was made by Gabriel Lamarquc, 
director of the elaboration-refining department of Heurtey Metallurgic. 
Together with Paul Gosselin of the Societe des aciers fins de L'Est 
(Sate), he is the “father" of French pocket metallurgy. 


loseph Farhi, chief of the steel plants services at Sofresid, backed this 
view: "Pocket metallurgy is becoming widespread. in the course of our 
studies for a new steel plant 95 percent of our customers asked for a 
small facility for the production of pocket steel and the necessary 


facilities for a subsequent complete processing. 


Gabriel Lamarque and Paul Gosselin started in 1970 from zero, for the Safe 


had purchased an American license for the handling of such problems, 


which turned out to be unuseable. As was generally the case in fine 
metallurgy, the mpany refined and varied its steels with the help of 
clectric furnaces. In order to increase output the purchase of a third 


furnace was necessary, unless the installed furnaces could be used only 
for the fusion of the iron and carry out all the steel production opera 
tions outside the furnace, in a pocket: removal of foreign bodies, 
reaching smelting temperature, stirring, vacuum degasification, addition 
of carbon, and alloy elements, etc. This technical gamble succeeded, 
Without an additional electric furnace, the average daily output of Safe 
rose trom 671 tons in 1974 to 830 tons in the first months of 1978. That 
year the average cost per ton of stee!] dropp: 1 by BO f rane 
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With the latest improvements of the electric furnace (increased power, 
cold lining), according to Gabriel Lamarque and Joseph Farhi, pocket 
metallurgy has become a requirement in precision metallurgy if one wishes 
to remain competitive and put on the market superior quality steels. 
Flectric or induction furnaces can still be used without a problem only 
for heavily alloyed steels made in small quantities and for special 


purposes . 


liowever, the benefits enjoyed by quality metallurgy as a result of pocket 
netallurgy may be applied, at least in part, to the merchant steels: 
"Currently," thinks Gabriel Lamarque, "a metallurgist who is not engaged 
in pocket metallurgy or does not consider the benefits of this new method 
is penalized." The only exceptions today are the small steel plants 
which could hardly show a profit in the manufacturing of concrete steel 
and the integrated units using nonphosphoric mineral, for the development 
of steel varieties in furnaces is relatively simple. However, we cannot 
exclude the fact that the new requirements of the users, particularly for 
haping machine steels, would not encourage the production of "raw" melted 
steel in a converter, subsequently treated in a pocket in better condi- 
tions. 


mversely, the new equipment currently acquired by metallurgical enter- 
prises in Lorraine, force it to combine them with pocket steel processing. 
The presence of a highly oxidizing phosphorus-containing slag requires 
that the steel be smelted at a relatively low temperature. This was com- 
patible with ingot casting but is no longer with continuous casting 
-. That is why we should not be surprised that Seremange (Sollac), 
Gandrange (Sacilor), Rehon, and Neuves-Maisons (Usinor) are among plants 
which have either ixustalled or ordered this year pocket metallurgy equip- 
ment together with producers of fine and special steels such as Creusot- 
e and Allevard. 


maching 


Moderate Investment 


Therefore, a "new metallurgy" is beginning to develop, the more rapidly 
ince the necessary investment, ranging 30 to 50 million francs, is 
juite moderate compared with the cost of other steel-making equipment. 

Productivity increases, currently well known in fine metallurgy, has 

till not been properly evaluated in heavy metallurgy, for the gross cost 
f operation of the pocket (up to 50 francs per ton!) would be amended by 

better performances to be hoped through continuous casting, hot and cold 

rolling, and, generally, in the course of the utilization of the steels. 


Finally, let us emphasize that, contrary to a number of recent innova- 
tions in tallurgy, this one was born in Europe and that French 
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technicians have shared with the Asea-SKF (Sweden) the leading role in 
the development of the system. Heurtey Metallurgie has currently 
received orders for 11 pocket metallurgy systems, some of which to be 


exported. This is an amount of work appreciated by specialized builder: 
currently. 
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of its relationship with nature, and is finally learning to respect the envi- 
ronment and its resources. People are aware today of the fact that burning 
1 kg of fossil fuel means destroying inconsiderately a patrimony which nature 
has taken hundreds of millions of years to build up. And tnis understandine, 
together with knowledge of the effects of combustion on the environment, is 


leading people to look favorably on the renewable sources of energy. 


Among the traditional sources, only hydraulic energy is renewable; but it is 
too scarce--worldwide, it covers only 10 percent of the needs, and even in 
Italy, where the percent is around 30 percent, one barely manages to meet the 
peak requirements with it. 


nus there is no alternative but to turn to the nontraditional sources, of 
which there are many in prospect, some of them very attractive. 


nderstandably, the enthusiasms in this field are conquering not only the in- 
numerable impassioned inventors but also the most objective technicians, who 

with each new energy source are predicting the possibility of covering a cer- 
tain percentage of the current needs. The percentages really vary widely, but 
this is not surprising; any figure is good, and can be achieved in principle, 


the source is promising, depending on the commitment made to develop effec- 
tive utilization of it. It is clear that without adequate commitment, any re- 
lt ha marginal destiny in store for it at the outset, and as regards 


\'taly--which needs alternative energy sources more than other countries-- 
there is the risk of having to pay in royalties on new technologies tomorrow 
wnat we are paying today for importation of fuel. 





has to be made at the outset: that of a range of sources to concen- 
nm with a massive effort, an effort calling on all of the nation's re- 
resources. It is obviously useless to talk about tidal power, which, 


thoug f interest elsewhere, does not offer any prospects to us except perhaps 
prospect of encouraging extraction of uranium from the sea, which contains 
e measure of =3.34 mg/m? (in Japan since 1978, a project financed with 

5 LLlion to JAMoTEC-~Japan Marine Science and Technology Center--is aimed 

[ ; » 
rgely at developing this possibility). 
ise, various er alternative sources--such as, for example, the use of 
, Ps 


thermal geradients-=-do not appear promising for us. Some, such as wind 

irces, tor example, merit attention, but because of the characteristics of 

inds and the wide scattering of the source itself, wind power in future 
able to play a marginal role only. 


riving at the basic choice referred to above, it is advisable to con- 


preferentially, in the writer's opinion, those new energy sources of 


* iny one would make it possible, in prospect, to cover the entire national 
needs, This is a criterion of choice that certainly does not aim to supplant, 
by the us f a single source of energy (and a newly minted one to boot), the 
‘all the others; we are convinced that the new sources must be integra- 
-, not substitutive. But it is a criterion of cho.ice that furnishes a spec- 








t--in relation, that is, to our preser 
tential productivity of the source in suestion. Whether, then, this poten- 
tial productivity is utilized to a greater or lesser degree is a matter ot 


i 
nergy policy and economic policy. 


bw 


Everyone understands that several energy sources must necessarily coexist and 
that, for obvious reasons, an energy system must be well-balanced overall. 


ionetheless, the condition set above is such as to justify the necessary com- 


mitment to research of which we spoke above, and the massive financial effort 
necessary to bestow real significance as economic investment at the itset. 
» 


. = . . + . . es * = . ) 2 ' ; 
mong the numerous energy sources in Italy, there appear to be only three th 


meet the condition of quantity referred to above: solar energy, geothermal 


energy, anc the energy connected with the wave motion of the sea. 


1. it is unnecessary to go on at length about the possibilities offered by 
ar energy, because mountains of material have been written on the subject 
and on the modalities of conversion of radiant energy. The use of this source 
. 1 air-conditioning of enclosed spaces is already an industria 
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act, while its use for production of useful mechanical energy is already §* 
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aking account of its latitude, cloud cover, and so on--and postulating an 
ral ‘onversion efficiency of 10 percent, certainly not overoptimistic-- 
ir country can count on, in round numbers, 100 kWh per year per m of_exp 
irface. ne two-hundredth of the national surface area (301,245 X 10°: 
0 = 1,500 K 10° m<) would produce 1,500 X 10° X 100 = 150 billion kwh per 
year--that is, a quantity of energy close to the present needs. Therefore, 
t ndition of interest is more than filled. 
Even without verifying or imitating some very bold proposals formulated in t 
Inited States, for example, there is no doubt that large segments of territor 
in Italy can be devoted to capture of solar energy, not to mention the pos- 
ible use of marine mirrors also for this purpose. Indeed, more than one- 
fourt f the national territory is mountainous and unproductive: most suit- 
able for the use in question. Solar concentration plants could be located 
there, in which the radiation produces heat of high quality (thus useable with 
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produced, alveit with sophisticated conversion and storage installations-- 

that is, a quantity of energy that makes the social nucleus self-sufficient, 
taking into account the fact that the average Italian per-capita consumption 
is on the order of 2,000 kWh per year, which for 6 persons totals 12,000 kWh 


Thus, to production of centralized and distributed electrical energy is added 
ise of solar energy (fcreseeable, in quantitative terms, as being on the 
»f 30 percent to 50 percent of the former) for space heating and air- 
onditioning uses. But while this latter use is already often competitive on 
the economic level, the same cannot be said for conversion of radiant energy 
into electrical energy. 


Unfortunately, the installation costs for production of electrical energy from 
solar source are still prohibitive, and only a massive effort in techno- 


gical innovation will be able--in a future that also might not be very far 
»ffl--to set electricity production on the direct road to the sun. 


4, Geothermal energy, though, could be even more promising than the solar 
source in the medium term. We are already the first to use it, followed by 
the United States, New Zealand, and--at a distance--the Mexicans and the Jap- 
nese uur territory, rich in this resource, is already furnishing it for 
extensive uses at Larderello and at Monte Amiata, where 2.6 billion kWh per 
ear is being produced and put entirely into our rail system. 





far, this amounts to only 1.6 percent of national needs, but research is 
being conducted actively in new areas: in Tuscany, at Travale-Radicondoli, 
lonticiano-Roccastrada, Poggio-Cortevecchia, and in the Volsini Mountains 
(even on the Umbria and Lazio slopes); in Lazio in the Cimini Mountains, in 
the Sabatini Mountains and in the Alban Hills; in Campania at Roccamorfina and 
in the Campi Flegrei; in Lucania and in Puglie, on the Vulture. 


This exploration concerns hot-steam sources, easily and directly useable for 
production of energy; but in the long term, certainly more interesting is the 
energy source connected with exploitation of hot rocks, %y means of water 
flows that act as intermediaries between these rocks ani the user installa- 
tions: electric power plants or users of other types, depending on the max- 
imum temperature obtainable from the vector fluid. 


various regions of Italy, the geothermal gradient is higher than the canonic 
gradient of 25° C per km of depth, as is also the case in the Mediterranean-~ 
Rast Africa strip, the Middle East-India-Australian islands strip, and the 
[Indochina=-Far Fast-west coast of America strip. 


the earth's surface stratum to a depth of 10 km, hot rocks constitute an 
immense gource of energy, estimated at about 1.2 X 109 kWh extractable for 
> of rock 
his i + the place to go into the subject of the types of plant and the 
lrilling criteria presently under study (using turbines, fusion, erosion, etc, 
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none of which is yet economically suitable), nor into the problems of stab- 
ility and corrosion of the shafts. The technology in this field is decidedly 
immature. Only the Americans (USA) and the French are trying to develop it, 
and it is painful to note that competencies well-known to exist are not being 
made use of by us, who are particularly concerned. 


It remains, therefore, only to illustrate the attractive prospects: for ex- 
ample, extracting a good 14 MW of mechanical power for every km” of rock (pos- 
tulating an overall output of 10 percent) for the duration of a century, with- 
out substantially disturbing the ecothermogeological situation of the ground. 


A. a depth ot 4,000 m (not far, that is, from the depths reached by oil drill- 
irgs today), where the temperature of the rocks is not less than 135° C, a 
besin of 100 km* would produce at least 30 MW for every m> per second of vec- 
tor water--and continuously, over a period of nearly 700 vears. And the temp- 
crature of the deep rock, at the end of the entire operation, would have 
iropped only 15° C, not taking account of the geothermal equilibrium effects 
that would simultaneously occur to moderate this temperature differential. 


Thus there is no need to fear that the geothermal source does not meet the 

condition of quantitative interest as defined at the start. But political 

sensitization to this energy source is still lacking, and unfortunately it 

lacking in the technical world of energy also. It is to be hoped that this 
sensitization will not be too late and that we will finally wake up to the 
fact that the solution of our energy problems is not coming from the sky a 
(solar energy) but also from the immense patrimony under our feet. 


} 


In 1966, the Americans commenced geothermal energy research, but it is not 

given us to know how much effort is being simed at the hot-fluid sources and 

how much at the exploitation of hot rocks. The experimental territories are 
Salvador, Kenya, Chile, Nicaragua, Ethiopia, and recently New Zealand 

(Wairakei). 

C. The third energy source of interest to Italy is of no less interest thar 

the others: the energy connected with the wave motion of the sea. 


For use of this energy source, we are again--as with the preceding ones--in 
a privileged position. We have more than 8,000 km of coastline delimiting 
barely 300,000 km of territory. Very few states (for example, Fngland and 
fapan) enjoy similar ratios between coastal extent and territorial area, but 
ur privileged position is more substantial, because our peninsula faces a 
closed sea, where the undulation covers narrow ranges of amplitude and fre- 


juency, and does not, as elsewhere, reach sporadic extremes such as t 1 my 
ants that might be installed. 
} “ le : . * , [eens ‘ a ‘3S Ae 5+ yur rus " : } 
ther words, it would be very difficu t find a country anywhere in the 
* *7 ; +) ay rat ; P } ae . lA . 2 live 
world in which the energy of the wave motion of the sea could be utilized 


more advantageously. 
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he resource is immense, and amply satisfies the condition of interest as 
tially defined. 
i tween trough and crest), which in the ocean is 

es not exceed 9 to 10 m in the Mediterranean--which, as we have 
grity of capture structures that are not excessively 

nsiv oceanographic studies in this regard are not yet com- 
plete, it seems that an annual average wave height of 3m can be counted on 
near the Italian coasts (Bossolasco and Dagnino, Geophysical and Geodetic In- 
stitute of the University of Genoa, 1957-1969), to which corresponds an aver- 
age annually available power of about 50 kW per meter of wave front. 


"he duration curves drawn by some authors give lower values, but the most pes- 


i -_ 


simistic speak of 30 kW per meter, and this available power is already of 


mechanical type and therefore not such as to require conversion (as for solar 
und geothermal energy), but only transformation, with output therefore high. 


ren postulating 15 kW kW useful obtained per meter of wave front, every meter 
istline would furnish more than 130 MWh per year, and every kilometer, 
-13 billion kWh annually. With reference to the initial condition of in- 
ie commitment of one-eighth of the nation's coastline would meet our 
iational electricity needs, and this agrees with the English forecasts, which 
ire even more es because of the greater undulation near the British 
However-=-it is useful to repeat--it would be a mistake to consider 
new source in question a replacement for the traditional ones, even if it 
ight be usable in a shorter term than the preceding ones. This source too 
be understood as integrative: useful, at least in an initial phase, for 
ing energy to the islands that it is expensive to supply in other ways. 





ation of marine undulation excited the imagination of inventors espec- 
Fusenot built at Monaco, under a Romasky pat- 
small float plant designed to supply the prince's aquariums, using 
in, always attentive to these problems, filed an average 
patents per year from 1860 to 1900, and a good six patents per year 
100 to 1930. After a period of inactivity, an average of one patent 
rear has been filed from 1935 t« ur day. 


, ~*, 
around the year 170, when 


now news of several hundred patents, but many are repetitions of the 
ibstantial ideas, and many of the proposals are not valid; thus, the 


‘torehouse of worthy proposals amounts to a few dozen approaches worthy of 


he 
t s@. several concern the utilization of waves in low water (the so-called 
}, and for the most part reflect the old concept of the hydraulic ram, 


' ‘hanical or pneumatic form, with the possible addition of suitable bar- 
riers capable of concentrating energy. Several of these proposals tend to 
he pressure variations which the breaking wave produces on the sea 
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, Peg turbine and 3. Stern 
4, Winch 
-pur rT , Ow 
rs acture n lso cons*itute the tie-down of mechanical or 
> r example, the Masuaa system, Figure 2) sensitive tc 
, ting system can serve as the tie-down for another one 
. % ‘kerell system, Figure 3). 
tion can be made of the mechanisms under discussion according to 
er 1 u 1 on the surface or submerged. The former--working on 
--tal ivantage of the periodic movement of floating structures 
ir , mechanical or electrical utilization of the energy captured), 
ise of the energy in hydraulic form) they convert marine 
tationary undulation. The latter--acting underneath the sea 
-=% lesigned to use the pressure variations created in depth by the 
periodic motion (horizontal and/or vertical) of the liquid 
t at t echanism adopted for transforming the wave-motion energy 
i i rey, it is universally agreed that small sea-motor units should 
lilt, t * on the order of 1 MW, possibly to be used in combination 
f wave-motion exploitation. It is also agreed that conversion into 
rz. hould be done in each producing unit, so as to simplify 
the wave motion of the sea seem far more afford- 
ar energy and geothermal energy. Furthermore, 
, thare { incertainty about the opt imal system for cap- 
. motion, on the other hand there is the advantage of 
horter term without the use of still unknown tech- 
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>f the pneumatic units tested by Masuda in 


3. A-type arrangement 





- gement 4. In-line arrangement 
» mor lized by the Tecnomare Company of Venice--the situ- 
Lit i rent abroad. yreat Britain still ranks highest in its ine 
it Japs is recently ned in with activities that demonstrate on 
tical will to achieve significant results in a short 
175, * hite paper “The Development of Alternative Sources of En- 
t English secretary of state for energy, Anthony Wedg- 
nh, i further financing of 4.5 million pounds sterling (more 
re) for the study of wave motion, wind energy and geothermal 
ided to about 13 billion pounds sterling previously sppropriated 
2 
NES « 
; w fund is aimed at utilization of wave motion, on 
terest ‘ \cal-economic study has already been done by National 
f Glasgow, on commission from the government Depart- 
"Y « a t nstallatior using the Cockerell articu. ated- 
t peratior ne on Loch Ness in Scotland, and 
; f Wight, off southern England. It is reported that 
t - tw go int service next year, still on an experi- 
’ id the Salter system continue. 
: inds sterling »4 billion lire) has been ap- 
t i t ever estuary 
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SWEDEN'S LEGAL, FISCAL RESEARCH INCENTIVES REVIEWED 


Paris LE PROGRES TECHNIQUE in French No 15, 1979 pp 33, 34 


|Article: "Tax Incentives for Research in Sweden" | 


'Text | This article reproduces a note from the Scientific 
Services of the French Embassy in Stockholm. We would 
like to thank the Genera) Administration fo. Cultural, 
Scientific and Technical Relations of the Ministry of 
Foreign Affairs for having authorized its publication in 
LE PROGRES TECHNIQUE. 


Legislative Aspect 


In 1973, the Swedish parliament passed legislation on tax deductions which 
could be granted to those industries which carry out research and develop- 
ment projects (SFS | expansion unknown | 1973: 421, see Text of law). The 
essential element of this law concerns the determination of a base figur: 
on the basis of which two deductions are established, the one an ordinary 
one and the other a so-called supplementary one, equal respectively to 

10 percent of the base figure and to 20 percent of the increase of this 
figure from one year to the next. 


In addition, it should be noted that in 1975 -- in the same spirit of re- 
course to tax deductions to stimulate research and development projects -- 
the Swedish government issued a decree affecting all enterprises and setting 
up a list of research bodies entitled to receive grants which are subject 

to such deductions. 


Consequences of these Measures 


A study was carried out by the Swedish Office of Public Administration 
Inspection (Riksrevisionsverket) at the request of a study committee on tax 
ieductions to further research and development projects, a committee which 
was set up in December 1978 by the Ministry of the Budget and entrusted 
aith the responsibility for preparing a bill which would eventually, during 
1980, replace or supplement the current text. 
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ither globally or in function of the size and kind of activity of the en- 
| . ia a” s 7 ~~ 
e global study focusses only on the year 1977; the results oi 


the previous years were not evaluated. 
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*n (thus, for the fiscal year 1977) was equai to 371 MCRS | million 
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This sum was divided up into ordinary deductions and suppiementary deduc- 
tions, in the manner indicated in Table 1. 
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bove mentioned figures allow one to deduce that the base figure for 
1977 was 3,040 MCRS and that it had increased by 335 MCRS compared to 1976, 
that is to say by approximately 11 percent. According to paragraph 4, fir 
lause (see Text of law), one finds that the expenditures on wages allocated 
to research supported by those industries which benefited from the applica- 
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ir © MCRS for the fiscal year 1yY should be compared to the 


; i “ j 
igure of tl rear when the law went into effect. Ss a matter of fact, for 
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which implies an increase of approximately 30 percent over the three first 
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lu n, the tirst ones listed are those whose size is greater than 
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yees, then those whose size is tetween 200 and 999 employe: 
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TABLE II: Distribution of the amount of deductions for the fiscal 
year 1977 according to the size of the enterprises 


Number of Employees Deduction in Rounded Off Figures (in MCRS 


O- 19 3 
20 - 49 0 
50 7 199 24 

200 - 999 64 
1000 - 1999 52 


2000 and over 226 


r 


Distribution by Industry Branch 


A summary distribution, not in conformity with the SNI | expansion unknow: 
normalization which is used in all Swedish statistics, was adopted as a 
preliminary measure by the Oifice of Public Administration Inspection. 
Table III provides a distribution of significant deductions by branch. 


TABLE IIl: Distribution by branch of industry of the amount of 
ileductions for the fiscal year 1979 


Branch Amount of Percentage 
jeduction 


(in MCRS) 


thanical engineering industry x 3« O02. 
‘hemical industry ae 


iper and cellulose x 1 
lron and steel industry , ry 
guarri¢ 1.Y 
ood industry 1. 
Administration of water, gas and electricity 1.6 & 
Banks and insurance companie 1.3 &% 

I tructior F ; 
etail trade ; . % 
Arriculture and forestry + 1.1 % 


Mines and mineral products ; 0. 


Etcetera. 


Law 


pontent of the law on tax deductions in case of pursuit of a researc! 
tivity. 


» This law is applicable to taxpayers who have an industrial 
and who, during the period 1973-1950, have supported research and develo; 
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ent projects. 
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; faxpayers, defined in paragraph 1, may, when calculating the profits, 
take advantage ae tax deductions in function of expenditures related to 
research and development projects of a scientific and technical nature and 
which can be recognized as important to society because they make it pos- 
sible to produce new or substantially improved products, processes or pro- 
fjuction systems. 


This deduction must appear on the profit statement immediately iollowing the 
endar year during which the expenditure in question were incurred. 


The tax deductions for research expenditures consist of an ordinary de- 
ction and a supplementary deduction. 


The ordinary deduction and the supplementary one constitute respectively 
10 and 20 percent of the hase figures calculated according to paragraph 4, 
respectively first and sixth clauses. In order to take advantage of these 
two kinds of deductions, the base figure for each of them must be at least 
equal to 5,000 CRS. 





mly those who received an ordinary deduction the previous year may take 
idvantage of the supplementary deduction. 


The base figure for calculating the ordinary deduction is set at 5/3 of 
costs, carried by the taxpayer during the calendar year, which were 


located to salaries or various benefits (food, lodging, etcetera) related 
to the personnel employed by the taxpayer for research and development 
projects. As defined in paragraph 2. 


e estimated cost of the salaries should take into account only the per- 
‘entage of the activity devoted to research and development, and should not 
under any circumstances surpass the amount of the employer's tax (determined 
vy the 1968-419 law) for an equivalent length of time of work. 


The base figure for calculations shall only include the salaries of those 
“mployees who are primarily occupied with research and development tasks. 


The deduction may be increased by subsidies granted by the taxpayer during 
the year in question, and by the costs resulting from the acquisition of 
the results of research and development projects. It may be reduced by the 
sums received either as aid to research or through a transfer of the 
results. 


The costs and subsidies related to research and development projects carried 
out abroad, and in total exceeding the sum of 250,000 CRS, must be taken 
into account in calculating the base figure. 


The base figure for calculations of the supplementary deduction is obtained 
by figuring the increase, during the calendar year, of the base figure used 
for the calculation of the ordinary deduction as compared to the equivalent 
sum for the previous year. 








The taxpayers can take advantage of these tax deductions only by making 
5+ hy . 


specific request, accompanied by the supporting documents, at 
turning in their tax statements. 


~ 


. Deductions for research costs are calculated in a specific way for tz 
jing companies or those with limited partnership. 


™~ 
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This law went into effect at the time of taxation for the year 1974. Thus, 
it was possible to take advantage of the supplementary deiuction f-r the 
ime only the next year. 


tives > 
i & de * a 


(SO: 3107 


END 


HY 








END OF 
FICHE 
DATE FILMED 


ie ow SO 

















